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PUBLIC NOTICES PUBLIC NOTICES 
Mis ry of Transport. ‘ U nion of South Africa, 
fe conan OF | NEW The Engineer LBOTRICY oy EPLY. CoM oe 
receive UNRAILWAYS.—-SDPELY OF POWER. 
TENDE RS ARTHWORK DRIDG Poem ke the Electricity Act. in Elec- 
D INAGE “Wonk im connection with the CON. tricity Supply Commission aonty, vites ERS 
RUC TION the NEW ARTERIAL ROADS. TE eee for the ES ABLISHMENT ORKING of ee: 
known as— ; ;, Bras posed U2 UNDEUE AKING for “ti SORE Y of EL 
rot h By- PRINCIPAL CONTENTS OF THIS ISSUE. Capetown a of ws Ferree ~- g of ‘contrat 
West tchham rs Farnborough By-passes and « after 


speci bills of quantities, forms and condi- 


tions may be obtained from the Chief 
Engineer. artment, Ministry of 
Transport, 7, i-gardens, 58.W.1, upon pay- 
ment of 8 8 v ty-five Pounds in respect of 
each * is amount will be returned to t 
pow Hew if AL der is a fide one, and has not 
been wit vat to the definite acceptance of a 
nister. 


the 
"The, de and conditions of contract may be 
at the Ministry. and copies of the specifica- 
uantities, ee. Sa be available on and 


The 

inspected 
. bill % 
tion Jan: 


after the 1 
Tenders on 
fully Bi 


form and accompanied by a 
of by - must be submitted 
Aaly tp seapest of cach se and enclosed in « 

* Ten for 


separa 
endorsed der oO. n 
weeent heath deat vt. Went Wickham 


and F y- passes,’ the case y be. 
Minister pes not bind himself te to “soot the 
(Tend pad —*, the undersigned by 10 a.m. on 
the 26th of January, 1924. 
Dated second day of January, 1924, 
(Signed) H. H. PIGGOTT, 
seistant Secretary 


Ministry of Transport. 4543 


e Air Ministry have 





ry DIRECT 
cy COUPL pine CENeh ATES TiN sere ay 
and 
on RDS 1 SRMERS an 
Yen Cox Tc bOAR 2 plant can 


bleet 
be vie 
bei w 


THE © 


$542 
Director - General, 


gy Store Department. ea 
as SREB 


rically Ly ek wy Sector 
ae Sanne 


tion 





ith’ STORES g ax Agoouns® OFFICER, 
hxcomen Balmo vox hong Watford. 





wedere-road, Lambeth. 5.E. 


iT IRON P Pir 
FOR TOCOMOTIVES. 








z 
fenders due om the 22nd January, 1924. for No. 1 
and on 25th Januery. 1924, for 5 2 and 3. 

Ne forms nable from ve 4591 
23 ssistant Engineer | I Re- 
IRED by the 

yo hs 4 (Jamaica) for’ three 

years’ service. Salary 700 a ree 

rears — 7 a my alihed ‘ gineers and 
must be fully a en: 

ae ve received their ming under, or have 

been assistants to, oe Municipal Engineer 

Must be competent to lay out 


of an tmportant town. 

construct streets and have had special experience 

tie concrete and tar-macadam 
in addition, have a 

5 —Apply at once 


et 
coLe: 4, Milibaok. 
bead of application M/12,354 


rN Assistant R 


« opke, “bevertaent Cr 

‘eS a uONG KONG "ad a period of 
three years, eee eal £460. 
i to £500 a year . and 


ble permanenc 
y annual {nevenents of 
if the yppecintgnent is made Permanent by 

iaetberammuai fucrements of £20 to 8 maxim: of 
onlag? is converted into dollars at 
the Government rate of exchange, at present fixed at 
2s. to the dollar ; we rate is = to revision.” 
veyance allowance of 240 annum is paid 
and \-~ #5. a, —— Candidates. unmarried, 

> to 30 ust be architects’ duly fveiites 
istante. a and tbeuid bel to the R.I.B.A. They 
should be versant with the usual routine of an 
archi 
sketch designs 


the preparation of 
and working drawings, specificat 
quantities, measuring, &c., in connection with new 
additions ‘and alterations. 
also in the design — 





uired for 
of the Public 
the GOVERN. 





> 


A Study of Pneumatic Grain Elevators. 


The Model Engineer Exhibition. 





Atmospheric ‘Connion: 


——— ooo 


Aeronautics in 1923. 
Water Supply in 1923. 
Gas Engineering in: 1923. 
5-Ton Underhung Jib Cfane. 


The New Workmen's Compensation Act. 


Metropolitan Water Board —Progress 
of New Works. 




















PUBLIC NOTICES 


PUBLIC NOTICES 





= Se ae 


ao, Cc ETB ryt tee TO 


eons 
Batemans ~*~ neve 
ig Gonerene Work, for 
IGN and cen ts oa CANTILEVER 
EXTENSIO ee a, Claremont Park. North 





Shore, i with 
tion to be seen at the office of t the undersigned. 
Tenders to be 


os delivered on or before January 22nd, 
1924. 
Corporation do not bind themselves to accept 
the lowest or an . 
NCIS WOOD, M. Inst. C.E.. 


Borough Engineer. 
Municipal Buildings, 
Tow 


ro Hall-street, Blackpool 4550 





Bengal mr Railway Com- 


The Direc repared = MM TENDERS for 
(A) 276. “ong. ROUGHT IRON BARS (Grade 


Cast TRON AXLE-BOX BEARINGS, 
LD ee SHEETS. 


TEEL BARS. 
) 86 Tons MILD STEEL PLATES. 

ons and forms of der can be obtained 
at the Company's Offices, 132, Gresham House, Old 
Broad-street, F. c 2, on or after 7th January; 1924: 
y of Papitestion (A) to. (BE) a fee of 
20s. will be d for each copy of Specifica- 
tion (F) and (G) a fee -* 10s. will be charged, which 
fees are ——— returnable. 


For = 





reinforced concrete structu Some ex 

rience is desirable in the cistntenanes of putldings. 
preferred.—-Apply at once by 
walifications, and experience, to 
FOR THE COLONIES, 4, 
.W. 1, and quoting at the head 
 M/13,307, _ 4594 





Finsbury’ Technical College. 
A CHIEF Ee ayy ot aud 
Experience is KE 


Graduate rank 
QUIRED “i the Ele 


with Works = 

trical B t to take up duty at the 

end of February. Salary will be in with 

the seate the London County Council .— 
to_be addressed to Dr. W 


: ana received not 
4562 


at the street, EC. 
later than the Sist January, 1924. 





[J niversity of Birmingham. 
FACULTY OF SCIENCE. 


ty \, CIVIL ENGINEERING. 
The Couwnell of the University invites APPLICA. 
ey for the CHAIR of CIVIL s BEGINS RRANG. 
stipend == 7" ay. ay 
allowed t to take higher con- 
celtginun teak, work, "to yee in toueh with civil enginecring 
nae ne ae that it does not interfere with his 


ey +* fifty copies of testi- 

Sgrected’ by the Secretary not later 

tatididat a be expected to begin his 

duties on hy 
Further ina be obtad 

Eo. a MORLEY, 

Sceretary. 





4457_ 
Great Indian Peninsula 


‘Tees ILWAY thall-aveuue, 


COMPANY. Cop 
lecae wns 2. inv a LENDRES for :— 
4-WHEEL COVERED WAGONS, Fee £1. 
Tenders are due by ti a.m, on 5th February, 1924. 
Tender forms Obtainable at above address. Feea not 

returnable 460s 





ust be submitted not later than Noon on 
Monday, 2iat January, 1924. 
The Directors not bind themselves to accept 
the lowest or any Tender. 
By Order of the Board. 

R. C. VOLKERS. 


4544 Secretary 


Borgote sc of Richmond, Surrey. |: 


FOR C.l. PIPES AND SPECIALS. 





The Council invite TENDERS for the SUPPLY 
about 80 TONS of 9in. and 7in. diameter CAST TRON 
PIPES and SPECIAL, CASTINGS 


| County of of London. 


AM HOUSING ESTATE 
DEVE LOPMENT. 


ion County Counci! invites TENDERS f. 
the DEVELOP MENT of b portion Of lis ser DOWN, 
ag oUsINe ESTATE at Grove Park. le Lewisham, 
The work comprises 5 A ed 

a) Caggecticn of . Sewers, and other 


(2) The. Erection of Houses and such other Build- 


upon a comparison of cost with a pre- 


the contractor being pets at 
rates or prices = ter all the work. 





necessary. 

Two alternative Tenders must be submitted ; 
is to say, under basis “‘ A’ above, which will apply 
such number “ott a, — (up to about 2000) and 


§ 


other buildings as the Council ay ~~ together 
with the necessary road, | and other work 
therefor, and under basis s "above for approxi- 
mately 500 houses, La the an 
at necessary for such 500 ho 


. sewer, and other work necessary for each 
such number respectively. 

The work will be carvied out under the eevee 
of the Housing Actes, to 1923, rapid 
execution of the work is necessary 

sone Stipulated time for completion in the event of 

2000 houses being required is two 

Tenders will be considered only "rom firms who are 

can show themselves able to undertake 





uli particulars and forms of Tender can be 
ob! nined from Mr. H. Will. Apted, Asscc. M. Inst. 
E.. Water Engineer, Waterworks, Ri d 
Surrey. 

ders must be 


dressed to Sy 3 | 
pes,” Lm received 


m4 
Council do not undertake to sccept tbe lowest 
: HENRY SAGAR, 


Town Clerk. 
Town Hall, aes. Seemtendy 
January, 1024 _ 4612 





ackney Union. 


=~ ube MAKERS AND CONTRACTORS. 
s invite TENDERS for the PRO- 
VISION. and INSTALLATION of an ELECTRIC 
PASSENGER LIFT in the Men's Block at the Central 
Institution, Homerton, E, 9. 
pecifi . conditions, and form of Tender can be 





ication 
L on pplication at my office as below. 
Tenders, endorsed ic Lift,’’ must be 
Slater than Teclve o'clock Noon on 
The upon application to the 
Engineer. nin Charge be ~ ey Central Institution, 2, 
ee zen. 
lowest or any 
By Order 
FRANK R. COLES, 
Clerk's Office, Hackney Union, 
2%, Sidney-road Homerton, B 9. 


delivered to > 
Wie cit aot 1 January. 1924, 
Homerton, E. 9. 
uardians do not bind themselves to accept the 
r. 
Clerk to the Guardians. 
7th Janvuarr, 1974 


4084 





the | ea wl and completion of a large scheme. 
The Councit has resolved that, save in exceptional 


clsuamtennen, all wit w Counct 
enters into contracts and to whom the conditions 
for membership of the the ina National Koil are 


Tenders 4 obtain, 


aged of the Development of 


ne Count at the County 
Hall, Westminster Bri sae 6 1. 
Council 7? not bind itsatt to accept the lowest 


JAMES BIRD, 
Clerk of the Council. 
The County Halt, 


Westminster Bridge, 8.E. 1, 
ist January, 1924. 


or any Tender 


4500 





NUMERICAL INDEX TO ADVER- 
TISEMENTS Page 97. 





_-™ 
January ey ot. 
The Office of | the CBlectricity Supply ) pean | 


The ‘Oltlec of the Consulting “fo the Com- 
Messrs. Merz . 32, Vie- 


» is 

fications is £10 10s each for the 

£5 5s. each for any 
three 





Re Ky 


ith Africa, ca, of alternatl 
for the stoe at Bouth 


not bind Itself to accept the 
A. C. McCOLM. 
Seoreta 


UR of South Africa. 


LECTRICITY SUPP: ~ Be ay 
ELECTRIFICATION OF 5 
gay OF Po 


on 
lowest or any 


4545 ry 





CAN 
invites TENe 
PLANT. re 
qui tion with an undertaking for t 
5U PeLY" of ELECTRICITY to the Railways in t 
neighbourhood 


Bal Idings for Power Station. 

ier- pment. 

Coal oa heh. banding Plant. 
iternators. 

Condensing iw 

Power witchgear. 


Station 3 
Sub-station Switchgear, 
me Step-up Sub-station and 
Power & 


tati 
cad estpaente, 
op Sainte abectieations and forms of Tender for 


Be sneepeer 





telan, 3 3. Viccorte- 


rtiner 
Contractors may ‘Yender for all or any of tne above 
tions relating to each section 


‘Whe charge for specifica 
of the worg is £10 10s. for the first two copies and 
£2 28. eaca for ty furtner copies. Sums paid for any 


numover tion up to three will be 
refunuued ou fecatn of @ oona dide 
Sealed Jenuers in dupticate, marked ** Tender for 


feu Ses ‘or Uapetown,”” 
lvus, Wite 
et Re ureet, Loudvn, Bngiaad, or aiteraatively 
waite tae suwviricity Supply . 34, Marennil- 
street, Jonannesourg, south Africa. 
tne Commission does pot Dind iteelf to accept the 
lowest ur any Lender, 
A. C. McCOLM, 


4546 Secretary. 


South African Railways and 
HARBOURS ADMINISTRATION. 
Te OF VAPETOWN.- 
y 37. Ay LINES. 
TENDERS oe INVITED for PLANT tn connection 
rie the slectrification of the above Railways, as 


(1) MOTOR BOGIES. 
_ (2) BLECTRICAL SQUIPMENT of COACHES. 
and forms of Tender for each 
ot’ tne apove sections may be ovtained at tue orfice of 
Comznussi 


must ve lodged oy Nova on Sth 
Messrs. Merz and Mciziian, 32, 








the ttigh ioner for the Union of South Africa. 
yi -square, Londen, W.0. 2, on and after tho 
12th Gonuare. 1924, or the General 
M esburg, on and after the 26th 


January, 1924. 

Tne Consulting Engineers, to whom applications 
for any furtner techuical information may ve niade, 
are Messrs. aay and Mcléitan, 32, Victoria-street. 
Lapcen, S.wW, 

‘ne charge ter each specification is £5 5s. 
£2 2s. eacn for any further copies. 

Sums paid for any number of each specidcation i upto 
three will ve refunded on receipt of Dona ade 
Sums paid for copies of speciscations beyond three of 
each will uot be refunded. 

ed Tenders, marked 
tion of Capevown-Simonstown Liues,”” are to be 
addressed to the HiG:i COMMISSIONER for the 
UNION of SOUTH AFRICA and wens = his uffice 
in London by Nooa on the 8th March, 

The Administration does not bind ttecté to accept 
the lowest or any der. 4547 


arst copy and 
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= — — 





SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
PATENTS, Page 3. 
PARTNERSHIPS, Page 3. 
MACHINERY, &., WANTED 
Page 3. 

FOR SALE, Pages 3, 4 and 98. 
AUCTIONS, Page 98. 
PREMISES TO LET OR WANTED 
Page 93. 

WORK WANTED, Page 4 
AGENCIES, Page 3. 
MISCELLANEOUS, Page 3. 





For Advertisement Rates see 
Page 45, Col. 1. 

















THE ENGINEER 








PUBLIC NOTICES 


PUBLIC NOTICES ~- 


_SITU ATIONS 





(ity. of Sheffield. 


CITY SURVEYOR’S DEPAR' 
7 ee 
Y 
Council invite 


sevaa- 
of 8 
ERS foe “the 

of about 970 LINEAL YARDS 

CONCRETE STORM SEWER, a8 aft. py e 5ft. 
diameter, from the 
thorpe District of 
JUNCTION CHAMBERS. 

This work is sanctioned by the Government as 
Cbenkined throne the Employment che and 
r x 
carried -. in accordance with the 
down by the Unemployment 

On payment of s es of £2 2s. the . 
bill of quantities, schedule of prices, may be obtained, 
and the p and conditions of contract seen 
on application to the undersigned on and after Mon. 
day, 14th deposit will be returned 
it the shall have sent in a bons fide Tender 
and shall not have withdre the 
d to 


f will be requi 


he Highway wea 


tions 


River Don through 
Sheffield, together wi oe Bees fat 








also erecti: main- 
wer ana lighting installations 


sata 
. Victorian State 
and must 


Victorian’ Railways Com. 





and pro- 
assigning or sub-letting set out in 
t above ¢ 


wages, 
hibition cea! 
endorsed Westen 
delivered at the olive A 


the coi 
Shemne. . 
Tater tbe , ar January. 
Committee do not bind themselves ny = the 
c.z., 


ot bs 
lowest or any_Tender. 
W. J. HADFIELD, M. ty 
Surveyor. 
4611 


Town Hall, Sheffield, 
oth January, 1924. 


rt of Bristol. 
FLOATING PNEUMATIC 
Commi: 














uments and dra 
18th day of Feb: 
mittee do not 

or any " 
THOMAS A. PEACE, 


Engineer, 
Port of Bristol. 





prescribed doc 

on Monday, 
Deoks 

accept the 


Chief Bogineer’a Office, 
Avonmouth 
ist January. 1924. 
TO ENGINEERS AND OTHERS 
y | ‘he 


Metropolitan wen hSylums 
(A) “TRONIS 


4511 





ag Ne mare rs 


0-ROLLER 
Goldie Leigh 


Abbey W 
(B) The OC ‘CONVERSION BOILERS 
to HAND 
_ Hospital for 
ae specification ana” drawing pre- 

pared by Mr. T . M. Inst. C.E.. MI. Mech. E.. 
Engineer-in-Chief. drawing, and 
form of Tender may be inspected at the office 


R 


the form, must be 
the not 
2.30 p.m. on Wednesday, 30th January, 1922. 
By Order, 


G. A, POWELL, 
4597 Clerk to the Board. 


JOHN McoWHAE, 
t-General for Victoria (Australia), 
Victoria House, Melbourne-p! 
Strand, ‘London, Cc. 2 





SITUATIONS OPEN 





ANTED, an _ECtEpen to Take Charge of Boiler 
Engines with old- 
+ with 

Age 


street, London, W.C. 2. 





Ali 


eagineering and” ag and edinlngerative 





;ANTED, EXPERI gg ENGINE . ~~ 
DRAUGHTSMAN Modern Steam Powe 


Station Auxiliaries, Condensers. vane . Heaters, ae. * 
to assist Estima’ 











P8468 a 





See a ake 





experience, 
Engineer Office. 


W* Mianutacture of 


ulars, age and 
Engineer Office. 


A 





DESIGNER. 
types of Presses. 
salary required.— Address, 4560, 





= A tt DRAUGHTSMEN for Lag 


ex lence requi 
iste salary, ase salary gee. and experience.—Address, 4603, 
néeer 4603 A 
ANTED, ave fusct-ctase DRAVGRTENEN for 
the, North of England, one ex n_ the 


team and i 
ee ee 


Cement Works. 
the Lay-out of same.—A a details of past 
experience, age and salary expected, 4490, = Iw 








neer O: 


sevtrieal | WWTANTED. Experienced DESIGNER for 
tural Implement Works. State age, tage and 
with testimonials.— Address, The 





ates, | Saas 


[—" works, 
NT — OH P8501, 





RS, AGENT. 
Ie chars Bagh yt Fame 


OPEN RE. Re 





w+ ip 


4a Public Authorities 
Welding Department.—O 


¥ ENERAL 
NESS, Offers Electric Arc Welding Plan 
need ‘oan 


as experiei 


ARC WELDING,—To E 





Welder in porate ot salar 


Fre, fe or rental 
peseaeney "bichisekiie 


lant. 
ai 
.— A 





pam pee OY 
pees metal trades, covering 
mercial ee ee oa 


facile correspondent English 
ledge of d 


markets an le 
Salary sbout 





ESIGNER FOR REINFORCED CONCRETE.— 
WANTED, fully qualified MAN, with wide expe- 
rience in et and détails of B.C. 5 t —_ 


The Basi 





ANGINEBR 
education, ap 


ised 


Public 











JANTED, Energetic Experienced TRAVELLER ; 
Ww ust be practical engineer, with est be 
connection outside London area, 


coleey. —Address, 4609, 


ngineering 

district, 

WA, ENGINEER to Take y — AF, of Stand os 
Wembley Exhibition “Nort 

Country Heavy Engineering lw 9 upticants 

have commercial experience and good technical yn 
of Steam rm oil Prime Movers.—Address, 

stating age. experience and salary required, 4580, The 

Engineer Office. 4580 4 


ANTED, ESTIMATOR, with Thqsough a 
rience in all types of Wagon ork. 

salary, age, and experience.— Address, eon, The Enel 

neer Office. 


cr for the Far East. an ASSISTANT, 30 to 
35 years of age, for the development of a 
building area, with architectural and building expe- 
rience of “* “ Buildings. Applicants must be 
good draughtsmen, with ex knowledge of coste, 
quantities, and accounts. — y ae to £700 per 
annum di with three years’ 
agreement, paid a and home. — Applications. 
by letter only. aes age and experience, té be for 
ith three testi te W. 


r . AM. Inst. C.E., M.I. Mech. Consult- 
ing . 26,  Victoria-street, Westminster, 
London, 5.W. 1. 


4619 A 
Wr reeel LONDON RE ENTATIVE for 
first-class Gas and Of] Engine Makers to sell 
ion basis ; must ~ previous exper 
many ng 4554. The Engineer 0: 


4554 4 
SSISTANT ESTIMATOR and DESIGNER 
WANTED by Contractor in Scotland for Heating 
Installations, all . Some previews 
essential. Must hold B.Sc. equivalent 
qualification. Experience of oad ‘branches. of —_— 














iT) 











htsman, 
Co | ate seen to W. 


. Str 
licati be made in writing, giving full infor 
mation as to experience, qualifications, ane af 
salary required, addressed to the CHIEF ENGINEER 
The Gas BS ast and Coke Company. Santee. 
Londes. > 


RAUGHTSMAN, First-class Man, WANTED for 
London to Steel Casings and Structaral 
Work.—Address, 4540, The Engineer Office. 4540 a 





administration), S 


rience ia r 
Speaks French Addtene. Past?, 


and 
















Bes expertence 





[p=scaeaas REQUIRED; Must Have Had 
extensive experience in Light Railway, Wagons, 
Points and ings, &c.; able to take out material 
and make up estimates, and Ty any tat tools 
for the — a & c ty ex x divias 
full required, to W. G. BAG. 
NALL, Ltd., Castle" Engine Works. Stafford! 4620 a 


RAUGHTSMAN WANTED, Accustomed to Design- 
reduce. and img Gas, Chemical and Coke-oven 
Pree act 





(43), 
in” 


A ing, c. a MIME With Tone = 
plant and - Beata: 20 
ae =e or Agent. 





ag a 
D. 


ah, iaedtis Sar 


Dees Fostnos Gast 
a Salary £500 to #160. 


ys 
8.1. 
es en 
MANAGER. 


tie 





t.—Apply by letter, 
" stating qualifications and 
C. HOLMES and CO., Léd., 
Whitestone Ironworks, Huddersfield. 4573 a 
RAUGHTSMEN WANTED. es 
classes of Structural Work. State 
ence and salary in application.—Address, 
Engineer Office. 


RAUGHTSMAN SAMTED. Ase Not Over 35 Years, 

with Mes ~~ 

lence. age, _ and ex 
tonether with” _- required.—Address, 4549, The 
Engineer Office. 4549 a 

(ees aye —WANTED in_ London Office, 
t LEADING DRAUGHTS.- 
MAN for Steel and Glass Works Furnaces and Gas 
Producer Design. . = with first-class A a 


rience need Serie. and 
to Mesans. 81 Stan and e ee 


requi 
Vintoria-strest. Westminster, 


‘XPERIENCED peavenmeAs Le ae for 
ang | ol all-round e in 




















Aeai 





neering an advantagr. Small salar: wit. 
— Address, 4598, The Engiueer Ofiee” 1598. 4 


OMPETENT La aN WANTED for Smalt 








yne e Improvement Comuuission. 


= TONS LATTICE STEEL 
Phe Tyne ir cas PF Dp we By Pobre =" 


“ne ‘the SUPPLY ‘one Penee | 
Howdon-on- 


= Yard, 
a T - LATTICE STEEL D s 
fitted with ELECTRIC WINCHES. 

Copies of the form of Tender, conditions of contract, 
specification and drawing may be —— on applica- 
tion to the undersigned on payment oi of 
£2 ee which will be returned on recalbt of a bona 
fide 

Tenders. jm sealed envelopes, endorsed on = ve 

Tender po Lattice Steel be 
addressed to he Chairmen. and River ¥ Works 
Committee, =a delivered at the ge ae 
offices not later than Neon on Friday, the 25th day of 
January, 1924. 

The Commissioners do not bind themselves to accept 
the lowest or any Tender. 

y Order, 
ARTHUR BLACKLOCK, 
Secretary. 
Tyne Improvement Commission Offices, 
Bewick-street, Newcastle-upon-Tyne, 
b Japuary. 1924, 4555 


VYembley | Urban _ District 


OUNCIL. 
TO RAILWAY ND PUBLIC WORKS 
ONTRACTORS 
The above Council invite TENDERS for the 
WIDENING of the eT carrying Wembley Hill. 
road over L. N.E. Railway (Great tral 
“The nature of the work will be the 
reed concrete structure, 10ft, wide, 
on the a — of the existing bridge. 
1 x qnnnties. and form of 
‘Bender 4 be obtain rom ge ny 
ment of a deposit of Two Guineas, bh will ba 
returned on receipt of a bona fide Fos a= 

Plans of the proposed work may be inspected doring 
office hours at the office of the ro to the Great 
Central Section of the L. and N.E. way Com- 
pany, King’s Cross Station, on production of the form 
of Tender. 

Sealed Tenders. in the envelope supplied, to be 
delivered to the undersigned not later than Noon, 
Wednesday, January 30th, 1924. 

The Council do not bind themselves to accept the 
lowest or any wate 

WALTER H. LEWIS, 
Acting Bagineer and Surveyor. 

Council Offices 


Wembley, Middlesex, 
7th January, 1924. 


(jounty Borough of Swansea. 


MAIN DRAINAGE DEPARTMENT. 

FIRST and SECO CIVIL ENGINEERING 
ASSISTANTS REQU IRED for Main Drainage Scheme, 
involving Pumping Stations, Tunnelling Work, and 
Sea Outfall. Probable du scheme 10 years. 

Applicants must state the post applied for and 
their experience, particularly im respect to the general 
design, preparation of detail working drawings, quan- 
tities, &c.. of the above works, an 
work, Experience on the construction of works will 
be an advantage. 

Salaries £400 and £350 per annum respectively. 

Appli¢ations, stating age, qualifications; and full 
experience, together with copies of three testimonials, 

preferably from engineers under whom the applicant 
has served, to be forwarded to Mr. J, Richard Heath, 
Chief Engineer, Main Drainage Scheme; Guildhall, 
Swansea, on or before the 19th January, 1924. 
Envelopes to be endorsed ** Main Drainage *’ (First or 
Second Engineering Assistant). 
HH. LANG-OCOATH, 
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A Seven-Day Journal ‘ie 


Another Proposed Thames Bridge. 


OBJECTIONS can be found in plenty, both to the 
st. Paul’s and the Charing Cross bridge schemes, 
and at the present moment the position is such that 
it is open to anyone to suggest an alternative pro- 
posal for increasing the facilities for cross-river 
communication in London. An interesting scheme 
of this nature is advanced in the January issue of 
the Society of Architects’ Journal by Mr. H. V. 
Lanchester, an architect and town-planning authority. 
In order to relieve the undoubted congestion of 
Waterloo and Westminster bridges, Mr. Lanchester 
proposes to build a stone-faced reinforced concrete 
bridge at a point a little east of the foot of Arundel- 
street, Strand. At the north end a new approach 
road would be formed continuing the curve of 
Aldwych over to the south side of the Strand. On 
the south side of the river, Cornwall-road would 
be widened and slightly displaced to give a straight 
continuation of the line of the bridge as far as the 
New Cut. The proposed bridge is novel, not only 
as regards its site, but as regards its design. While 
the roadway would present a normal appearance 
and be available for horse, motor and foot traffic, 
below it would be formed, in reinforced concrete, 
four tunnels. 


tunnels would contain footways. At the crown of 


the arches the vertical dimension required would 
appear, from the drawings, to be about 18ft. 


The Plymouth-Belfast Air Mail Experiments 


From September Lith to October 19th last year, 


the de Havilland Aircraft Company, on behalf of the 


Post Office, conducted an experimental air mail 
service between Plymouth, Manchester and Belfast, 
with the object of determining the practicability of 
expediting the delivery of the American mails in 
the north of England and Ireland. From reports 
on the experiment prepared by the de Havilland 
Company and the Post Office, we gather that 
of 27 flights scheduled to Manchester, 20—-that is, 
74 per cent.—-were completed, and that of 26 flights 
scheduled to Belfast, 14—or 54 per cent.—-were 
completed. These efficiency figures are admittedly 
low, but it is pointed out that the weather during the 
experiments was unfavourable, the first 
being stormy and the second foggy. The number 
of mails accelerated in arrival was 11, both for Man- 
chester and Belfast. The acceleration of arrival is, 
however, not a very satisfactory criterion of the 
advantage secured, for the arrival may be made at a 
time unsuitable for delivery. The mails accelerated 
in delivery numbered 6 for Manchester and 8 for 
Belfast. For the flights which showed acceleration 
of arrival the average time saved was 13} hours at 
Manchester and 20 hours at Belfast. The experi- 
ments carried out at Belfast on the dropping of 
the mails by parachute from the aeroplane appear to 
have given very successful results. The mails, it was 
found, could be directed within a reasonable distance 
of a desired spot on the landing field, and could be 
dropped without injury to fragile or delicate articles. 


Electricity Supply at Birmingham. 


Ix order to deal with the increasing load on the 
Summer-lane generating station of the Birmingham 
Corporation, it is proposed to make several important 
alterations. ‘To provide room for the installation of 
rotary converter plant, some of the small generating 
units are to be removed, and two modern 10,000- 
kilowatt sets are to be installed. Moreover, now 
that the generating capacity at the Nechells station 
is being augmented from 30,060 to 75,000 kilowatts, 


it has become necessary to increase the capacity of | 


the direct-current generating plant for working the 
additional auxiliaries, and it is proposed to install 
two 1500-kilowatt direct-current turbo generators. 
New sub-stations are also to be built. The total 
expenditure for all the new power-house and sub- 
station work is estimated at over £200,000. The 
voltage of supply in the Aston and Handsworth 
areas, which were added to the city in 1911, is slightly 
different to that in the Birmingham area; but it is 
now proposed to employ a uniform pressure so that the 
mains in these outlying areas may be linked up 
with those in the central district. 


Dock Extensions at Glasgow. 


THERE seems to be every indication that work 
will shortly be begun on an important dock extension, 
which is to be undertaken by the Clyde Navigation 
Trust on the south side of the river between Shield- 
hall and Renfrew Ferry. During the war years the 
plan was held in abeyance, and subsequently the 
high costs of both material and labour have con- 
tributed to the further postponement of the scheme. 
With a view, however, to finding work for the un- 
employed, an application has been made to the 
Unemployment Grants Committee to assist in the 
financing of the scheme. The Trustees have asked 


for tenders for the construction of nearly 2000 lineal 
yards of quay wall forming No. 1 Dock. This wall, 


In the two central tunnels, single- | 
deck tramway cars would run, while the two wing | 


fortnight | 


| we understand, will be founded partly on a sub- 
structure of concrete monoliths and partly on open 
On Monday prospective tenderers were shown 
over the site, and offers are to be sent in before the 
end of the month. The No. 1 Dock at Shieldhall, to 
| which we have referred, is one of several basins which 
the Trustees intend to construct between Shieldhall 
and Renfrew Ferry as accommodation is required. 
The new basin will have a water area of 40 acres, 
will cost £2,000,000, and will take five years to 
construct. 


Provision is being made for the building 
subsequently of a new dry dock, which will be the 
largest in the kingdom. 


Lifeboat Service in 1923. 


THE present year marks the Centenary of the 
Royal National Lifeboat Institution, which was 
founded on March 4th, 1824. In many respects 
1923, the last year of its century, was one of notable 
progress. At the close of the war, when the work of 
construction was resumed, there were only 20 motor 
lifeboats in the fleet, but during the last five years 
no fewer than 24 new motor lifeboats have been 
added, making a total of 44 out of the whole fleet of 
230 boats. Five new motor lifeboats were con- 
structed and placed in service in 1923, chief among 
them being the New Brighton boat, which is the first 
large cabin boat and the most powerful in the world. 
She is propelled by two of the Institution’s 80 horse- 
| power petrol engines, which were described in THE 
| Encrnerer for December 22nd, 1922. Before taking 
up her station on the Mersey the boat made a round 
tour of the coasts of Britain extending over 2000 
| miles. The new line-throwing gun which now 
| forms part of the equipment of the new boats, and 
which was first fitted to the Spurn motor lifeboat in 





July, proved of particular service in getting a sloop | 


| off the sands near Spurn Head when other means 
|had failed. During the year 1923 the lifeboats of 
the Institution rescued 721 lives and helped into 
safety 24 boats and vessels. 


Desert Traction. 


Since the Kegresse-Citroén cars traversed the 
Sahara Desert both ways between Algeria and the 
Niger, and showed the practicability of vehicular 
| transport over sandy and rocky wastes, other French 
makers have sought to prove that vehicles on wheels 
can be designed to fulfil the same conditions as the 
endless track cars, while it is claimed that higher 
speeds can be attained. The Compagnie Générale 
Transatlantique is particularly interested in these 
|experiments as a means of penetrating into the 
| desert, and recently it ran some specially built 
Renault cars from Touggourt to the coast of Tunis, 
|}across a desert of shifting sands, which is claimed 
| to offer a very serious test for any kind of vehicle. 
| The cars which satisfactorily accomplished the journey 
j haat six wheels, with rear drivers, and each wheel 
was fitted with very large-sectioned twin pneumatic 
tires. It is claimed that the area of contact offered 
by the twelve big tires is sufficient to enable the 
| vehicle to run over the shifting sands and obstacles 
}of all kinds at a good average speed. Nothing, 
| however, is said about the influence of very high 
temperatures upon a necessarily expensive set of 
tires. It is, at all events, interesting to know that 
there are more ways than one of negotiating desert 
regions by means of motor cars. 





The Railway Enginemen’s Ballot. 


Tue ballot taken by the Associated Society of 
Locomotive Engineers and Firemen as to the accept- 
ance of the award of the National Wages Board 
is overwhelmingly against such acceptance. That 
trouble will arise from this fact is very unlikely, 
as there appear to be grounds for discussion between 
the parties. These grounds are: (1) The companies 
did not ask for the mileage basis to be increased 
which is what the award has done—but that it be 
abolished, and that the drivers working trains of 
150 miles or more a day be paid 16s. per day ; (2) 
the mileage was reduced from 150 to 120 when the 
eight-hours’ day was introduced, and if the latter 
is not to be disturbed, why should the former ? 
Another factor to influence discussion is that it is 
the enginemen who are mainly affected by the award ; 
the other grades have had very little change. The 
Associated Society feels the award more keenly, 
because it made counter-proposals, and these were 
not only rejected, but its members suffered most 
from the award. Against any re-opening of the ques- 
tion are two important points: (1) The representa- 
tives of the Associated Society signed the award, 
and (2) the National Union of Railwaymen has a 
good proportion of enginemen in its membership, 
and it has accepted the award. 


Railway Accidents in 1923. 


As was observed last week in our article on “ Rail- 
Ways in 1923,” there was only one accident during 
the past twelve months in which passengers were 
killed. This was an excellent record, but it is only 
in keeping with the British railway reputation in 
this respect for very many years past. Within the 
present century, there have been two years—1901 
and 1908—when the year was quite free from fatalities 





to passengers in train accidents, whilst the years 


1909 and 1917 were like last year in having only 
one such accident. The quotation of these figures 
affords us an opportunity to mantion again that the 
comparative safety of railways must be measured 
more by the number of accidents than by the extent 
of the casualties. For instance, in the one accident 
of 1909 only one passenger was killed, and in the 
Diggle accident last year two passengers lost their 
lives. In contrast, twelve were killed in the one 
accident of 1917. Again, whilst a total of only 
three were killed in the three fatal accidents of 1916 
and the three of 1919, there were eleven killed in 
one of the three accidents in 1911, and sixteen in 
one of the three of 1921. Apparently, more accidents 
| were inquired into last year than in 1922 and 1921. 
At the time of writing, nineteen accident reports 
have appeared, as against fourteen and thirteen for 
the previous two years. Of these, collisions account 
for eleven, buffer stop collisions two, locomotive 
failures one, derailments two, goods trains out of 
control two, and miscellaneous one. 


Inland Waterways. 


At the Institute of Transport on Monday last, 
a paper on “ Inland Waterways” was read by Mr. 
E. Manning Lewis, which, in its historical review, 
blamed the early canals for dividing practically 
the whole amount of their profits among the share- 
holders instead of spending some portion on improve- 
ments. The author added that “it is to be feared 
that there is some justification for the view that canal 
companies themselves are, to a certain extent, 
responsible for the decreased traffic and the critical 
position many of them are in to-day.” Dealing 
with the war period, the author said that the position 
of the canal companies was very different to that of 
the railways during the first 2} years. They were 
left to struggle on as best they could; mon were 
called up and a large number of employees resigned 
| their positions to take up better-paid situations, 
many of them under Government departments. 
|The Canal Control Committee, when appointed, 
|did good work, however, “and the sympathetic 
| way in which the waterway interests were dealt with 
cannot be too gratefully acknowledged.” By 1922, 
however, traffic on independent canals had fallen 
by 39.35 per cent. below the 1913 figure of 33} 
million tons; on railway-owned canals by 56.90 
per cent., and on all canals by 48 per cent. The author 
expressed disappointment in connection with Mr. 
Neville Chamberlain’s Committee, of which he said : 
‘“‘ Apparently, it was never the intention to take 
any action, and the Committee appointed served the 
purpose anticipated, viz., to disarm criticism.” 
The paper concluded with several recommendations 
of which the most important was that the waterway 
communication between the Bristol Channel and the 
Midlands should at once be improved. 





Railway Electrification. 


In a lecture on railway electrification, delivered 
before the Institution of Electrical Engineers on 
Thursday, January 3rd, Dr. 8S. P. Smith showed 
that a very large amount of single-phase work has 
been carried out on the Continent of Europe. In 
France, however, it has been decided to electrify 
all the lines on the 1500-volt direct-current system, 
and a possible reason which the lecturer gave for that 
decision was that France naturally desired to employ 
a different system from that used in Germany. 
On the Hungarian railways, Dr. Smith explained, 
it was proposed to employ the split-phase system, 
as used on two of the American railways. The advan- 
tage of this system is that 50-cycle single-phase 
current can be drawn from a single overhead wire. 
By means of phase converters on the locomotives, 
this current is converted into three-phase current, 
which is used for driving induction motors. For 
working the railways the three phases of the ordinary 
50-cycle supply system for industrial and domestic 
purposes are to be used separately, and it is not 
expected that this scheme will seriously affect the 
balance. Another interesting development mer- 
tioned by the lecturer was a proposal to employ 
10,000-volt, 45-cycle, three-phase current on some 
of the Italian railways. Experiments are at present 
being carried out in order to ascertain whether such 
a high voltage on three-phase lines is practicable. 
Hitherto, it has been considered necessary, when 
three-phase current is supplied to locomotives from 
two overhead wires, to limit the pressure to about 
3000 volts, and the proposal to adopt a very much 
higher pressure is a matter of considerable interest. 


Wireless Weather Reports. 


WITH a view to reducing the dangers to navigation 
and to increasing the comfort of passengers on the 
North Atlantic sea routes, the United States Weather 
Bureau proposes to employ two floating wireless 
broadcasting stations. The stations will be aboard 
ships, and will be in charge of efficient forecasters 
and assistants. Weather observations will be re- 
ceived from other ships equipped with wireless 
apparatus, and these observations, together with 
those made on the broadeasting ships, will be trans- 
mitted for the benefit of mariners, who will be in 
a position to regulate the course of their vessels 
and so avoid the bad weather. 
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Pneumatic Grain Elevators. 
No. I. 
By Professor W. CRAMP, D.Se., and A. PRIESTLEY, M.Sc. 
(1) GENERAL 

GRAIN is almost ideal as a material to be conveyed 
by a pneumatic plant. In consequence, the use of 
such plants has spread rapidly, and their convenience 
was specially recognised during the war. Notwith- 
standing this fact, their design has been largely 
empirical and haphazard, and the Department of 
Scientifie and Industrial Research, recognising this, 
gave us the means of carrying out an investigation 
on the subject at the University of Manchester, much 
of the plant having been presented for this purpose 
by Thomas Robinson and Son, Limited, Rochdale. 
Though the research was completed some four years 
ago, it was not advisable or possible then to publish 
the results. A preliminary paper embodying some 
of the work was published in March, 1921, by the 
Royal Society of Arts, and by the courtesy of the 
Department and the Editor of Tae ENGINEER, we 
are now enabled to amplify and complete that paper 
by publishing the rest of the results we obtained, and 
by suggesting a rational basis for future design. This 
basis leads to considerable modifications in the 
accepted proportions, and in so far as these changes 
have been at present adopted by manufacturers, they 
have fully confirmed our experiments and led to 
considerable economies, both in pipes aud in power. 
Admittedly, the work needs still to be extended by 
similar tests upon horizontal and inclined pipes and 
by further work upon vozzles, which we hope some 
enterprising successor may carry out and publish 
in the near future. 

Hitherto the manufacturers of these plants seem 
purposely to have avoided the publication of technical 
data, and to have looked upon test results and calcu- 
lations as esoteric. In consequence, the literature on 
the subject is almost worthless, but an exception is 


grain. The method that we used to determine a is 
given in detail in the paper referred to, and for the 
particular wheat we were using, viz., No, 1 Manitoba 
—52 lb. per cubic foot—it is there shown to have an 
average value of .00052. In the same paper it is 
shown that a more important distinguishing constant 
of the material lifted is  \/w/\a, where w is the 
weight of a single grain in grammes. For this wheat 


a/ ~ 7.35, and these constants are used in the 
tests to be detailed presently. 

If we now consider a grain that is being carried 
up a vertical pipe with a velocity V, by a current of 
air at atmospheric density having a velocity V,, and 
if we neglect all other retarding forces except the 
weight of the grain, then 

a (V V,%-we eV >. e, ee 
g dt 
t being the time from the starting point (where 
V, = 0), and g the acceleration due to gravity. 


Assume first that V, is constant at all points of the | 


pipe, that the density of the air does not change so 
that a is constant, and let S be the distance that 


the grain has travelled from rest ; then by integrating | 


(1)— 
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This equation shows that the grain aceelerates very 
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Nozzle of Vertical Pipe 


the paper by M. Jennings in the Electrician of 
December 3lst, 1920. 


(2) GENERAL PRINCIPLES. 
The action upon which a pneumatic elevator 
depends may be described as follows :— 


A length of pipe terminating in some form of nozzle 
is connected to an exhauster, and the nozzle is thrust 
into a mass of grain. This grain is never so closely 
packed that air cannot be drawn through the inter- 
stices between the grains, even when the nozzle is 
buried to a depth of several feet. Indeed, it is 
remarkable to what a great depth the nozzle may be 
covered without affecting sensibly the quantity of 
air drawn through the grain for a given difference 
of pressure, measured as between the atmosphere 
and a point in the pipe just above the level of the 
top of the grain. 

The air as it is drawn through the grain exerts a 
force upon it, tending to cause the grain to follow 
the air. In consequence, when the air velocity is 
high enough, the grains nearest to the surface are 
drawn up into the pipe with considerable velocity, 
and the acceleration is continued until the force pro- 
duced by the air on the grain is balanced by such 
retarding forces as the weight of the grain and its 
friction against the sides of the pipe. 


3) Force EXeRTED BY THE AIR ON A GRAIN AND 
RESULTING VELOCITIES. 

The foree acting upon the grain depends upon the 
relationship between the velocity of the air, the 
velocity of the grain and the value of the force acting 
upon the grain per unit difference of these velocities. 

Certain considerations which have been dealt with 
in @ previous paper* led us to believe that the force 
acting upon a single grain could be expressed in the 
form a (V, — V,)*, wherein a is a factor having the 
dimensions mass/length, and V, is the velocity of the 








* Jour., Soc, Arts, Vol. lxix., No, 3566, page 287. 


rapidly from its position of rest, but that this accele- 
ration diminishes until V, reaches the limiting value 
V. — wi./a. The curves in Fig. 1 show for different 
air velocities the differences between air and grain 
velocities, when the grain has reached various 
distances up the pipe, and we see therefrom that 
when V, is large a greater length of pipe is required 


to enable V, to reach a value differing by an assigned | 
amount from its limiting value, than when V, is | 


small—a result of some importance. 

The errors introduced by the assumptions under- 
lying equation (2) are— 

(1) That V. remains constant. Actually, with 
constant pipe diameter, it increases as the air expands. 

(2) That a remains constant. Probably a falls, 
because the density of the air diminishes. 

(3) That the space occupied by the grain in the 
pipe is negligible. 

(4) That there is,no friction between the grain and 
the pipe. 

With regard to (1), (2) and (3), it is clear that the 
errors tend mutually to compensate. On the basis 
of isothermal air expansion, and taking a as propor- 
tional to the air density, it is possible to modify 
equation (1) and to integrate it graphically. This 
has been done, and shows that (V, V,) after 
approaching the limit /w//a, gradually increases 
again the further the air travels along the pipe; as 
would be expected, since w remains constant. The 
correction, however, is not of sufficient importance 
to warrant the labour involved—as was proved by 
actual measurements of the mean grain velocity in 
7.56 m. of pipe line of the plant shown in Fig. 2. 
For these tests at two points 7.56 m. apart, air-tight 
shutters were introduced, connected together by 
levers, so that they could be closed rapidly and 


shutters open, and when it was lifting at a_steady 


| closed and the quantity of grain trapped in the lengt), 
of pipe was extracted and weighed. 

Then we know that the time ¢ needéd for a grain, 
to pass from one shutter to the next is the distance 
| between the shutters divided by the mean velocity 
| of the grain. So all the grain contained between the 
| shutters at any instant passes a point in the pipe in 
t seconds. But this grain was weighed, and thi 
weight divided by ¢ must be the rate at which t}y 
plant is delivering, which is also known. Hence 





Mean velocity of grain = weight of grai’ 
lifted per seeond x distance between shutte; 
weight trapped. 


Also in equation (2) everything is known ; for \ 
|can be measured, so that the value of V, can bh 
| deduced at each shutter. In the following table w: 
| give the result of fourteen experiments. The ca! 
culated mean value is simply the mean of the valu 
| of V, worked out for each shutter. 


| Taste I 
£ 
Air | Calculated. 
Rate velo- Mean — ——-—— -~-+—-- 
of Weight city grain Mean 
Exp work trapped, at velo- Vy at Vy at of col 
No. ing, gms. upper city, lower | upper 6and/7 
gms, /sec shutter, m. /sec. shutter, shutter. V, 
mM. (sec, Th. sec, mca 
l 380 1910 10 1.5 2.3 2.6 2.4 
2 350 1080 1! 2.5 3.0 3.6 3.3 
3 7lo 1670 13 3.2 4.6 5.6 >. 1 
‘ poo isle i4 6.2 5.3 6.6 .— 
) 1590 1990 EY 6.1 5.3 6.6 0 
6 1260 1590 14 6.0 5.3 6.6 .o 
7 1530 2170 15 5.3 9 7.5 6.7 
S 510 570 16 6.7 6.6 8.5 7.4 
” 1290 1120 16 8.7 6.6 8.5 7.6 
lo 760 810 is 7.1 7.8 10.3 9.0 
ll 850 910 is oa 7.8 10.3 9.0 
is 1250 40 i9 10.0 8.3 1.2 0.7 
13 1320 1060 19 9.4 8.3 11.2 9.7 
14 1180 S70 20 10.2 8.9 12.2 10.5 


These experiments show that the measured mean 
velocity—Col. 5—is of the same order as the mean 
,caleulated in Col. 8, but always somewhat lower 
We attribute this to the fourth error, viz., friction 
between the grain and the pipe, which is fully econ 
sidered later on. 


(4) Grain Vevocrry Aanp Air PRESSURE. 


In order to calculate the power required for a given 
plant, and to provide an appropriate pump, the 
designer must know not only the volume of air to 
be moved per second, but also the pressure difference 
het ween the two ends of the pipe. 

The preceding paragraphs throw some light upon 
the conditions existing in the pipe, and we will next 
consider the general form of the pressure-velocity 
equation for a vertical pipe. 

Now the change of momentum per second of air 
and grain in a given length of pipe is equal to the sum 
of the forces acting on the air and grain in that length 
Thus, assuming that both air and grain start from 
rest 
Change of momentum per sec. = T.V,./g L.V, dg. 
where L is the weight of grain passing per second : 
T is the weight of air passing per second; V, is the 
final velocity of the grain at the top of the pipe ; and 
Vais the final velocity of the air at the top of the pipe. 

On the other hand, the forees acting on the grain 
and air are as follows :— 

| A. Air Pressure Difference Between the Two Ends 
| of the Pipe.—Since we have assumed the air and grain 
to start from rest, we cannot take the initial pressure 
to be that which obtains immediately inside the 
nozzle of the pipe ; for at this point both the air and 
grain have already some velocity. Experiment, in 
fact, shows that the pressure immediately inside 
the nozzle is appreciably below atmospheric pressure. 

Draw an imaginary sphere round the centre ot the 
mouth of the pipe, which is supposed to be buried 
in grain, and let the air and grain move uniformly 
across the surface of this sphere towards the nozzle. 
The radius of the sphere would not as a rule have to 
be more than three or four times that of the pipe 
in order that the velocities of air and grain across 
its surface should be small, compared with the 
velocities at the top of the pipe, and hence we may 
without much error take the pressure at the surface 
of the sphere as our initial pressure in the momentum 
equation ; and this pressure, which we will call p, 
grammes per square metre, is practically atmospheric. 
Now, if we take any smal! area A square metres on 
the sphere, the total force exerted by the atmosphere 
upon it will be A.p, grammes ; and this force will 
be balanced by an equal and oppositely directed 
force on the equal area A' diametrically opposite to A. 
The only area for which this does not hold is the area 
F of the pipe projected upon the sphere ; the upward 
force F .p, wpon this area is therefore the resultant of 
| all the atmospheric pressures on the sphere. We shall 
| suppose that the resultant of all the pressures exerted 
|on the sphere by the surrounding grain is equal to 
the weight of grain within the sphere. This might 
be strictly true only if the grain within the sphere 
were completely at rest, but the error involved in this 





simultaneously. The plant was started with the | assumption is probably small. 


If we call the air pressure at the top of the pipe p 


rate, which was measured by weighing the grain | grammes per square metre, the total air pressure 
lifted during a given time, the shutters were suddenly | there is obviously F.p grammes, directed downwards, 
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and hence the resultant of the air pressures on the 

two ends of the pipe is F (p. — p) grammes, directed 

upwards, 

B. Friction Between Pipe and Grain.—A force is 
exerted by the pipe on those grains which are in 
contact with it at any moment, this force no doubt 
varying in some manner with the velocity of the grain. 

Let » = total number of grains in a cross section 

of the pipe at any moment ; 

number of grains in contact with the 
pipe at any moment in that cross 
section ; 

f,? = the force of friction per grain in contact 
with the pipe ; supposed to act con- 
tinuously while the grain is in the 
pipe ; 

the same foree averaged over the total 
number of grains in the cross section. 

hen n.fy = n'.f,'. 

A little consideration will show that in a circular 
pipe with the grain uniformly distributed across the 
ection, n' is proportional to ./n, whatever the area 


n! 


Sy -* 





mav be. Hence 
1 
n ° l : 
f f,} fy}. 
” 
‘ n 
Let us suppose that #, the average number of 


urains in any cross section, is proportional to L. the 
weight of grain passing in a given time. (This in- | 
volves the assumption that as the grain accelerates | 
in the pipe, the longitudinal “ pitch,’ or distance | 
between the grains, increases, but the distribution of 
yrain across the unaltered.) We 
then have | 


section remains 


l 
L 


whatever the area of the pipe. 


4 


It should be noted that /, is supposed to act con 
tinuously on each grain in the pipe; é.¢., it is sup- 
posed to produce the same change of momentum as 
is actually produced in the grain by the sum of the 
everal instantaneous contacts with the pipe walls. 

Since f, is continuous, and acts in the same direc- | 
tion as gravity, we shall consider it as, in effect, 
adding a certain amount to the weight of a grain. 
which is now virtually equal to fw, : 


where w weight of a grain 
w + 
and p i I, ‘ 
w 
C. Weight of the Grain. 


Let G = the weight of grain in grammes at any | 
moment in a length of pipe, 8S metres; | 
weight of grain passing through the pipe 

per second (grammes per second) ; 

mean velocity of the grain in the length S 

(metres per second). 

I ) 
ees / 
the weight is virtually increased by pipe friction in 
the proportion 1: 8, we mayetake the total downward 
force due to weight plus friction to be 


Now G , and since we have just seen that 





Bs 
V, 

We shall neglect the weight of the air in the pipe, | 
since it is negligible compared with other forces. 

D. Friction of Air on Pipe.—We shall consider the 
nature of this force at a later stage. For the present 
we will take it to be fg .8, acting downwards, where 
fa = force of friction of air on pipe per metre of pipe 
(grammes per metre). 

Having considered expressions for the gain of 
momentum per second of the air and grain, and for 
the forces acting on them, we may equate these, 
so that 


sG=L 





F (p p) = r - Va + fa. 8 + L(* 4 Ng (3) | 
g g 6 (Us 
Where S = length of vertical pipe (metres) ; 
lL. = weight of grain passing per second | 
(grammes per second) ; 
T weight of air passing per second (grammes | 
per second) ; 
\, = final velocity of grain (metres per second) ; | 
V, = mean velocity of grain in the length 8 | 
(metres per second) ; 
Vu = velocity of air at top of pipe (metres per | 
second) ; 
p = pressure of air at top of pipe (grammes 
per square metre) ; 
P. atmosphere pressure at bottom of pipe | 
(grammes per square metre) 
u weight of one grain (grammes) ; 
f Virtual foree of friction, acting continu- 


ously on each grain in the pipe ; 
So 


w 

a average force of friction between air and 
pipe per unit length of pipe (grammes 
per metre) ; 


equation (3) would have a maximum value F p,. 
In practice, such a vacuum could not be obtained, 
as the leakage at all points of the plant would become 
excessive. If the maximum practicable vacuum be 
(po — p'), then the sum of the three terms on the 
right-hand side of equation (8) could not exceed 
F (p, — p'). We will now consider the order of 
magnitude of these three terms. 


I. Air Momentum . Vqa.—Suppose that no grain 


is passing, and that we may neglect the friction of the 
air on the pipe. Equation (3) then reduces to— 
F (p Vu 


p= (4) 


———$ $$$, 
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Now T = weight of air passing per second ; 
(volume of air passing per second) 
density ; 
F. Ve A 
density of air at 
cubic metre). 
If Va, does not exceed 10 m. to 20 m. per second, 


(5) 


where A nozzle (grammes per 


the density of the air at the nozzle will be very nearly 
that of air at atmospheric temperature and pressure, 
and we may take A 1230 grammes per cubic 
metre, approximately, for dry air at 76 cm. mercury 


|}and 15 deg. Cent. 





as well as air. The folal vacuum will then be greater 
than (p, — p), and equation (6) then gives that 
fraction of the total vacuum which is necessary to 
accelerate the air alone. 

To take an actual case, let the nozzle velocity Va 
be 20 m. per second, and the grain load be such that 
the pressure at the top of the pip? falls to half the 
atmospheric pressure p,. The air expands almost 
isothermally in passing up the pipe, and the density 
at the top of the pipe will therefore be ha!f the density 
at atmospheric pressure ; and hence Va at the top 
of the pipe will be twice Va, the velocity at atmo- 
(We assume the pips area F is 
Thus Vq = 40 m. por second, 
and from (6) (p Pp) .00092 »« 20 40 
0.74 cm. mercury. This is that portion of the total 
vacuum necessary to accelerate the air, whereas the 


spheric pressure. 
constant throughout. ) 


total vacuum was 38 cm. Thus, in nearly all 


2 
actual plants we can afford to neglect the air accelera 
tion in the momentum equation, 


II, Friction of Air in Pipe.—When air passes 
along a pipe, dissipation of energy oceurs, which 
shows itself in the fall of pressure of the air. Many 


experiments have been made on the flow of air im 
pipes, and formule have been devised to fit the 
results with more or For the present 
purpose it would be useless to rely too far on such 
formule, for owing to the presence of grain in the 
pipe the conditions are materially altered. It will 
be useful, however, to ascertain the order of magnit ude 
of the loss of pressure head from this source, in the 
case of a pipe where no grain is present. 

Most of the formule published for cases exceeding 


less success. 


the “ critical velocity ’’ are of the following form.* 
V,* .8 2 V,?.58 - 
h fa fe \@) 
2am q d 
where h loss of pressure head (metres of aur column ); 
d diameter of pipe (metres) ; 
4 : d. 
"tr area of pipe perimeter ( i for cireulat 


pipes) 4 
a coefficient of friction. 


M 


The coefficient «~ varies with the roughness of the 
pipe surface. It seems also to vary to some extent 
both with pipe diameter and air velocity, and is thus 
not really a “constant” at all. Bearing this in 
mind, we will take » .006, which is an average 
value deduced from various experiments. It should 
be noticed also that if the air changes considerably 
in pressure in passing along the pipe, as is the case 
in a pneumatic conveyor, appropriate modifications 
of the formula (7) would be necessary on account ol 
the resulting changes, both in velocity and density. 


Taking, then, « = .006, and expressing the quan- 

tities in the units given below, we find that 
V2s 
h 0011 — (8) 
d 
where h = loss of head (centimetres of mercury 
column) ; 
V. = velocity of air (metres per second) ; 


S = length of pipe (metres) ; 


d_ = diameter of pipe (centimetres). 
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Fig.3. Loss of Pressure due to Air 
in a Pipe 9 metres long, 48 


‘Twa Examen 


From (4) and (5) we have 
230 
ice halllig » Visent aan 125 Ve. . Vo. 

y 9.81 


This equation gives the vacuum p p (grammes 


| per square metre) necessary to produce an air velocity 
Va at the top of the pipe, when the velocity at the 
nozzle is Vz, metres per second. Expressing (p. — p) 


F = area of pipe (square metres) ; , , 
q = acceleration of gravity (9.81 m. por|in centimetres of mercury, we have, since 1 em. of 
second per second). mercury = 136,000 grammes per square metre— 
‘ : Sa f . . / Vv 4 
lt is obvious that if the pressure at the top of the (po — p) cm. meroury = .00092 Vo, . Va (6) 


pipe were reduced to zero, the left-hand side of 


| 





This equation still holds true if grain is being lifted 


20 25 30 
AIR VELOC V, (METRES PER SEC.) 


3 ry rT 
Friction and Acceleration 


cms. diam. (No grain present) 


In order to reduce the loss of head, therefore, .the 
formula would indicate that we should use low velo 
cities and pipes of large diameter. We also see 
that though the total loss may be almost negligible 
in a short pipe, it may become of considerable in 
portance in a long pipe. war 

In order to test the accuracy of this formula, some 
experiments were made on the plant shown in Fig. 2. 
The grain hopper was removed and free air was 
drawn by the pump through the vertical pipe. The 
*Of. a paper by R. Biel, Zeitschrift des Vereines deutscher 
Ingenieure, Band 52, No. 26 and 27. Also Eason, Flow of 


27 
Gases,”’ pages 26, 27 
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fall of pressure at a point 9 m. up the pipe was indi- 
cated by a mercury gauge for various air velocities, 


which were measured. The pipe was 4.8 om. in 
diameter. Hence from (13) 
0011 x 9 .. 2a 3 
h 38 Va? = .00206 V,? (9) 


This gives the calculated loss of head due to friction 
in the pipe at any velocity Ve. But, since the air 
starts from rest at atmospheric pressure, there is an 
additional loss of head A', which occurs as the air 
accelerates in entering the nozzle. We have already 
found an expression for this in equation (6), and we 
may write 
Va. 


h} Po — p .00092 Va. 


Since in these experiments the pressure and density 
of the air change very little throughout the pipe, we 
may without much error take Va = Va, and write 
.00092 V,? (10) 


In Fig. 3 is shown the relation between loss of 
head and velocity. The full line gives the experi- 
mental results. The lower dotted line gives the 
theoretical loss of head due to friction alone, caleu- 
lated from (9). The upper dotted line gives the sum 
of the losses due to friction and acceleration, caleu- 
lated from (9) and (10). The latter curve should, 
of course, correspond with the experimental results, 
and it will be seen that the agreement is fairly close. 

III. Grain Momentum and Weight.—Neglecting the 
air acceleration and air friction which have just been 
considered, equation (3) reduces to— 


eo eet 
pp E(o+ > 


From the general form of the velocity equation (2) 
we infer that the mean velocity V, over any length of 
pipe may be written 

f k.Vv 
where V, is the final velocity of the grain ; 
kis a factor varying slightly with different 
values of the final V,, and of the order 
of 0.8 for pipes of, say, 10 m. to 20 m. 
in length. 


h* (em. mercury) = 


(11) 


We shall therefore write 

L Vs BS 

F ( 9 ke Vy} ° 
where V, is the grain velocity at the top of the pipe. 


Po — Pp (12) 








Aeronautics in 1923. 


No. II.* 


We continue below a review of the principal work 
carried out during the past year by the leading 
British aeroplane manufacturing firms. 

De Havilland Aircraft Company, Limited.—-The 
de Havillané Company is one of the few British 
firms which during the year produced a new machine 
for purely commercial purposes. This machine, the 
DH 50, illustrated on page 44, achieved distinction 
securing the first prize at the International 


by 
Aviation Meeting at Gothenburg. In this contest, 


ever, four passengers, in addition to the pilot, and 
in many respects has a greatly improved performance. 
Its most notable characteristic in this respect is its 
large speed range and the fact that, unlike many 
other machines, it can be landed under satisfactory 
control at what is very nearly the absolute minimum 








crew, baggage, &c., weighs just under 8 tons. The 
fuselage is of the form rendered familiar in the Vickers 
‘Vimy ” commercial machines first produced jn 
1919 ; that is to say, it is an oval-sectioned completely 
enclosed body free from all obstructive internal 
‘bracing. The passengers are accommodated in the 





DE HAVILLAND LIGHT MONOPLANE 


speed. Fitted with a 230 horse-power Siddeley 
“Puma” engine, it has a cruising speed of 100 miles 
an hour with the engine throttled down to 60 per cent. 
of its maximum capacity. According to Air Ministry 
tests at Martlesham Heath, its landing speed is 38 
miles an hour. At 50 miles an hour, the makers tell us, 
the machine can be put through a banked S-turn 
with the greatest ease. 
trolled satisfactorily at such low speeds is partly the 


The fact that it can be con- | 


forward part of the fuselage, while the pilot and his 
|} companion occupy an open cockpit at the nose. 
| The machine is stated to be the largest British com 
mercial machine in existence. It has a span of 88ft., 
}an overall length of 53ft. 10in., and a height of 
| 17ft. 3in. Fitted with two Napier “ Lion ” 450 horse- 





result of the general aerodynamic features of the | 


design and partly of the fact that the ailerons are | 


controlled on the de Havilland patented differential 
system, to which reference was made in our annual 
review of aeronautics a year ago. In order to reduce 
weight something like 4in. has been saved on the 
width of the fuselage by forming the passenger 
cabin with side bulges to give elbow room. Moreover, 
the engine housing is left open between the top longe- 
rons and the roof, with the result that cooling effect 


is obtained by the direct play of the air on the water | 


jackets, thus permitting the use of a smaller radiator 
than would otherwise be necessary. The petrol 
tank is mounted on top of the centre portion of the 
upper plane and is given the form of a thick high-lift 
wing section. The passengers enter the cabin through 
the opening left where the roof is hinged back. The 
pilot’s cockpit is in rear of the cabin. 

Another machine of the de Havilland Company's 
production, the DH 53 light aeroplane, illustrated 
herewith, deserves special mention. Although it did 
not succeed in winning any of the prizes at the 
Lympne competition in the autumn, it was generally 
regarded as one of the most satisfactory and pro- 
mising of the machines entered. It was designed less 
with a view to taking part in contests than as a serious 
contribution to the evolution of the light aeroplane, 
and particularly for such work as the training of 
military pilots and the rapid surveying of large tracts 
of land. Fitted with a 6 horse-power Blackburne 








“VIGET’ WITH WINGS FOLDED 
power engines, it is estimated to have a maximum 
speed of 100 miles an hour and a minimum of 47, and 
with 260 gallons of petrol in its tanks to have a cruis- 
ing duration of 470 miles. It has not yet completed 
its tests. 

The “ Vulcan” 
machine with the same form of fuselage. 


is a smaller type of commercial 
It is driven 





a thoroughly rational and practical one, in which 
the competing machines had to carry on a regular 
commercial service for five consecutive days between 
Gothenburg and Copenhagen, the DH 50 scored 
999 marks out of a possible 1000, the odd mark 


| of 73 miles an hour. 


being lost as a result of leaving Gothenburg 90 sec. | 


late on one occasion. The machine is now being used 
on the company’s hire service, an unsubsidised yet 
profitable undertaking, in connection with which 
a charge of 2s. per mile—or 6d. per seat-mile—is 
made. The DH 50 is a direct descendant of fhe DH 9, 


the celebrated two-seater bombing or fighting machine, | 


or perhaps more correctly of the DH 9C, the com- 
mercial adaptation of that design. It carries, how- 


* No. I. appeared January 4th. 


VICKERS “VIGET’’ LIGHT BIPLANE 

engine, the machine has a total weight, with the tanks 
full, of 342 Ib. and can develop a ground level speed 
At the cruising speed, 60 miles 
an hour, it consumes 6} pints of petrol per hour. 
The tank capacity for petrol is 2 gallons. It has a 
landing speed of 33 miles an hour, a ceiling of 15,000ft., 
and a rate of climb at ground level of 370ft. per 
minute. 

Vickers Limited.—Several very interesting types of 
commercial and service machines were produced 
during the year at the Weybridge works of Vickers 
Limited. Among the civil machines first place must 
be given to the twin-engined “ Vanguard,” of which 
we reproduce a photograph on page 44. This machine 


|is designed to accommodate twenty-three passengers 


and two pilots, and fully laden with petrol, passengers, 


by a single engine situated at the nose end of the 
fuselage. With a Rolls-Royce “‘ Eagle’ engine the 
| machine carries six passengers, but with the more 
powerful Napier “‘ Lion’’ it can carry eight besides 
the pilot. The maximum speed is 106-112 miles 
per hour and the minimum about 45. 

The well-known “ Viking’ series of amphibian 
machines was extended during the year by the 
production of a six-seater passenger type for a 
South American aerial transport company. As a 
service machine, the “‘ Viking’ was also supplied 
to the Dutch Colonial Government for patrolling 
purposes. 

Like other aircraft firms Vickers turned their 
attention to the light aeroplane during the year, 





and as a result produced the “ Viget,” of which 
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l 
we reproduce two views herewith. This machine, | provide him with a good upward view. The gunner’s | ments were directed towards obtaining improved 
unlike many others of its class, is a biplane. The | cockpit is placed very close behind the pilot’s com- | stability and increased usefulness by the re-arrange- 
tractor screw is chain-driven from a 20 horse-power | partment. ment of some of the equipment. An improved oleo 
Douglas motor. In overall length it measures Gloucestershire Aircraft Company, Limited.—Two under-carriage was successfully developed for the 
i7ft. 3in., and in height 7ft. 3in. The span is 25ft., | very interesting designs of machine were produced at Aldershot bomber, and a set of main planes is now 
but by folding the wings, as illustrated, the width | the Cheltenham works of the Gloucestershire Aircraft | being constructed with steel spars and ribs. At the 
can be reduced for transport and storage purposes! Company, but concerning neither is it permissible | present moment the firm is engaged upon two new 
military types for the British Air Ministry, one being 
a large twin-engined coastal defence aeroplane to 
carry a torpedo or a quantity of large bombs, and 
the other an ambulance aeroplane for use over the 
desert in Mesopotamia. In the latter machine a 
new style of cabin construction is being adopted, 
by the use of which it is hoped that the noise will be 
minimised and the temperature due to the sun kept 
under better control. 

On the commercial side the only types created 
were the light aeroplanes which took part in the trials 
at Lympne in October. One of these machines, 
illustrated herewith, was a monoplane, with a pure 
cantilever wing, there being no external bracing of 
any form. It has a span of 30ft. and a gross loaded 
weight of about 4801lb. The engine fitted is a 5-6 
horse-power Blackburne motor cycle engine. Very 
successful results were obtained with this machine, 
and during the Lympne week it won the prize offered 
for endurance, covering in the course of the meeting 
1000 miles without any mechanical trouble whatever 
to either the aeroplane or the engine. In addition 
to the monoplane the firm also designed a light 
avne Lecue Wendin biplane, of which we also give an illustration. Two 

of these machines were constructed. The most 

successful one was fitted with a 500 c.cm. twin- 
to 7ft. 6in. The machine suffered from carburetter to publish details. The first was the ‘ Grouse,’’ cylinder Douglas motor cycle engine driving a pro- 
trouble at the Lympne trials, but during other tests a purely experimental machine constructed to test peller through the medium of chain reduction gearing 
it developed a maximum speed of 65 miles an hour the firm’s latest ideas concerning high-lift wings. of 2} to l ratio. The span was 30ft., the wing chord 
and a minimum of 27. It carries 2 gallons of petro), The results of the experiments proved very satis- 3ft., and the gap 4ft. 6in. The wings were heavily 
and at cruising speed can do 60 miles to the gallon. factory and were embodied in a very fast, quick- staggered. Its speed did not compare at all favour 

In addition to the above-mentioned civilian climbing fighting scout, known as the “ Grebe,” | ably with that of the monoplane, but by reason of its 
machines Vickers produced service machines of five of which we give an illustration on page 44. This very light wing loading and geared-down propeller 




















AVRO LIGHT BIPLANE 


distinct types. In co-operation with 8. E. Saunders, machine, as the engraving shows, is driven by an enabling the maximum power of the engine to be 
Limited, of Cowes, the firm delivered to the Air Armstrong-Siddeley 350 horse-power “ Jaguar ’”’ | developed, the biplane had a surprisingly quick take- 
Ministry a third machine of the “ Valentia” type, engine, drawing its supply of fuel from gravity tanks | off and a very good climbing speed. During the 
a large twin-engined boat-seaplane designed for attached to the underside of the upper wings. The | Lympne trials it succeeded in reaching a height of 
naval operations. This machine carries a crew of machine has a span of 29ft., a height of 9ft., and a | 13,850ft. 

five, has a total weight of 21,300 lb., and is driven | length of 18ft. Gin. The Blackburn Aeroplane and Motor Company, 
by two Rolls-Royce ** Condor "’ engines of 650 horse- A. V. Roe and Co., Limited.—During the year no | Limited.—The Blackburn Company continued during 
power each. 

The * Virginia,” illustrated on page 44, is a lony- 
distance night-bombing machine, designed for the 
Air Ministry. Except for its considerably increased 
size it is closely similar in design to the “ Vimy ” 
military machine, produced just before the end of 
the war. It is driven by two Napier “ Lion "’ engines, 
and has a maximum speed of 100 miles an hour. 
The crew numbers four. Empty, the machine weighs 
9277 lb., but with crew, oil, petrol, equipment and 
sundries, the total weight is 16,660]b. The 
‘“ Victoria”’ is a modification of the ‘‘ Virginia,” 
in which the open type of military fuselage is replaced 
by a cabin body for troop carrying. The “ Vernon ” 
is another troop-carrier. It is very similar in appear- 
ance to the earlier “‘ Vimy’ commercial machines. 
It accommodates ten men and a crew of two, and is 
driven by two Napier “ Lion” engines. The maxi- 
mum speed is 120 miles an hour. 

Possibly the most. interesting machine turned out 
at Weybridge during the year was the “ Valparaiso * 
two-seater fighting and reconnaissance biplane, of 
which we give an illustration on page 44. The engine 
is a 450 horse-power Napier “Lion,” and gives 
the machine a maximum speed at 10,000ft. of 140 
miles per hour, e minimum speed of 50 miles, and s ENGLISH ELECTRIC “WREN” LIGHT MONOPLANE 
rate of climbing equal to 10,000ft. in 10.2 min. 
The span of the upper wing is 40ft., the overall shoes 
length 29ft., and the height 11ft. 8in. With 81 gallons military types were produced by A. V. Roe.and Co.,| the year to specialise in the production of naval 
of petrol in the tanks, the cruising duration is 530 Limited. The activities of the firm's experimental | machines of the “ spotting " and torpedo-carrying 
miles." When empty the machine weighs 3128]b., factory at Hamble were mainly centred on experi- | types. The Blackburn fleet spotter was illustrated 
and fully equipped, including the crew, 4720]b. mental modifications to the Avro ‘ Aldershot" | in our review a year ago, and the Blackburn * Swift 
The pilot, it will be gathered, sits in a cockpit bombing machine and the Avro ‘ Bison" fleet | torpedo plane three years ago. An improved form 
in line with the trailing edge of the upper wing, | spotting machine, both of which aeroplanes were | of the “ Swift,” known as the “Dart,” has been 
the centre section of Which is cut deeply into to ! 
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dealt with in our review a year ago. These experi-' turned out from the firm’s Leeds establishment, but 
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concerning its design and performance it is not 
permissible to publish anything. The large coastal 
defence torpedo-plane to be driven by a 1000 horse- 
power Napier ‘‘ Cub ’’ engine, to which reference was 
made in our review twelve months ago, is now 
approaching completion and is expected shortly to 
undergo tests. The firm is also engaged on the pro- 
duction of a “ Trinity ’’ machine intended to be used 
at will either for torpedo, bombing or fleet spotting 
work, 

The English Electric Company, Limited.—Towards 
the end of the war the Phcenix Dynamo Manufactur- 
ing Company, Limited, of Bradford—now a con- 
stituent of the English Electric Company—produced 
a large twin-engined flying-boat known as the Phoenix 
““Cork.”” During the past year the English Electric 
Company continued to develop this type, a full 
description of which was given in our issue of Feb- 
ruary 28th, 1919. In place of the two 360 horse- 
power Rolls-Royce ‘“‘Eagle” engines originally 
fitted, the machine was equipped with two 450 horse- 
power Napier “ Lions,” and, in addition, improve- 
ments were effected in the planing bottom of the 
hull. In another modification now in hand the hull 
has been still further improved by providing it with 
a double bottom from the bow to the after step and 
by increasing the beam forward so as to maintain 
the characteristics of the earlier design with a con- 
siderably increased load. In addition, the wing 
section has-been altered and the span and rib design 
improved. The petrol tanks have been removed 
from the interior of the hull and are now situated on 
the underside of the upper wings. By this change the 
hull interior can be devoted to a navigator’s chart 
room and a wireless cabin, in addition to accommodat- 
ing the service equipment previously carried in it. 
The machine ‘s now fitted with a petrol gas starter, 
so that the engines may be readily started whether 
the flying boat is on land or afloat. 

A new type of flying boat known as the “ Ayr’ 
was begun. This machine is a_semi-cantilever 
biplane with swept-back tapering wings having 
a@ negative stagger. The lower planes are covered 
with two skins of mahogany. They spring from the 
hull almost in line with the planing bottom and 
have a very large dihedral angle. They are each 
divided into six water-tight compartments, and 
serve to ensure lateral stability when the machine is 
afloat. Model tank tests on this design lead the 
company to expect great possibilities from it. 

Like other aeroplane firms, the English Electric 
Company devoted close attention to the light low- 
powered machine, and during the year produced the 
successful design known as the “ Wren,” of which 
we give an illustration herewith. Two machines 
of this class were entered for the Lympne competi- 
tion, and one sueceeded in tying for first place in 
the mileage per gallon contest with 87} miles to the 
gallon. The weather conditions were not favour- 
able during the competition, but the “ Wren” 
behaved quite satisfactorily even in winds of 40 
miles an hour. In good weather the makers believe 
that the machine is capable of flying 100 miles to 
the gallon. The machine is equipped with a 398 c.c.m. 
ABC motor cycle engine, having twin cylinders 
and developing nominally only 3  horse-power. 
Its maximum speed is not great, probably about 
50 miles an hour, but it seems to be distinguished 
above most of its class by the ease with which it 
can be controlled and by its high aerodynamic 
efficiency. 

In addition to the above-mentioned work the 
company developed a hydraulic gear for adjusting 
the tail plane sittings of large aircraft during flight. 
Metal construction also received attention, and a 
large all-metal flying-boat hull is now being built for 
the Air Ministry. 

Other Firms.—While a few firms connected with 
the aeronautical industry, such as William Beard- 
more and Co., Limited, produced no new work during 
the past year, others, such as the Westland Aircraft 
Works and Short Brothers, were engaged in the 
production of new designs, concerning which we may 
expect to hear later, but which for the time are guarded 
with close secrecy. 
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Water Supply in 1923. 


General Outlook. 


THE year 1923 was not the period of anxiety to 
engineers responsible for water supplies that the two 
preceding years were, though it cannot be said that, 
everywhere, conditions were as favourable as could 
be desired. In some parts of the country there was, 
at times, a superabundance of water, whereas in other 
parts conditions have not even yet settled down to 
normal after the decidedly abnormal state of affairs 
brought about as the result of the drought of 1921. 
So far as the metropolis is concerned, the rains of the 
concluding portion of 1922, and the absence of any 
long rainless period during the whole succeeding 
twelve months, ensured an ample supply, though it 
should be said that it is extremely doubtful whether 
all the deep springs, on which the Thames largely 
depends, have yet risen to their normal levels. - It 
takes a long period to reeover after such.a—mercifully 


infrequent—<drought as that of two and a-half years 
ago. As regards constructional work, though there 
is, as we show in what follows, a not inconsiderable 
amount in hand, including several quite important 
undertakings, operations are by no means on a normal 
scale. 


The Metropolitan Water Board. 


The amount of work which the Metropolitan 
Water Board carried out during the year was very 
considerable. There was first of all the construction 
of the Littleton Reservoir and its accessory works, and 
there were other important operations for improving 
the services both on the north and south side of the 
River and in the Kent area. A detailed account of 
what was done has been courteously prepared for us 
by Mr. Henry E. Stilgoe, M. Inst. C.E., and it is 
made of all the more interest in that it discusses 
work which is to be carried out during the 
year. As the account is too long for inclusion in the 
present instance we print it separately on page 47. 


Liverpool. 

Vyrnwy Supply: Aber Tunnel.—In our last 
annual article we mentioned the Aber tunnel, which 
the Liverpool Corporation is constructing on the 
Vyrnwy Aqueduct. Water is at present drawn 
from lake Vyrnwy through the Hirnant tunnel, 
in which a certain amount of additional lining is 
required, and as the tunnel runs full it is not possible 
to carry out that work without interrupting the 
supply. When the new tunnel now in hand is com- 
pleted, it will not only enable the lining of the Hirnant 
| tunnel to be taken in hand as may be found necessary, 
but it will provide a permanent alternative draw-off. 
The Aber tunnel will be 3330 yards in length, and 
will have a circular cross section of 7ft. diameter, 
It is to have a gradient of 1 in 2400, and it will be 
capable of conveying 50 million gallons per day. 
During the past twelve months the driving of the 
inlet heading was put in hand. For a length of 143{t. 
the heading was driven in the square, being close- 
timbered with I4in. larch props and head trees. 
At this point rock was encountered, and a circular 
heading 7ft. diameter was commenced; the total 
length driven to date being 500ft. An electrical 
generating plant, driven by a hot-bulb crude oil 
engine, is now being installed for supplying power 
to the drills and for ventilating and lighting the 
tunnel. 

Vyrnwy Supply: Filtration.—The filtration plant 
at Oswestry, where all the water drawn from lake 
Vyrnwy is filtered, is being increased by three addi- 
tional slow sand filters. The new beds, which will 
be identical in size with the existing twelve beds, 
will be capable of dealing with 6 million gallons per 
day. 

General.--An important development of the Liver- 
pool water undertaking, which is nearing completion, 
is the new trunk main from the storage reservoirs 
at Prescot to the city. The new main, which is 6} 
miles in length, is of cast iron with a strong cement 
mortar lining applied by the special spinning process 
of the Stanton Ironworks Company. The cast iron 
pipes, for about half of the total length, are 42in. 
internal diameter, the remainder being reduced to 
40in. as a 24in. branch pipe is taken off the main. 
Special works have been necessary at the crossings 
of the Cheshire Lines and the London, Midland and 
Scottish railways at Broadgreen. Im the latter 
case, 40in. steel tubes are carried on a steel plate 
girder bridge, which crosses four lines of rails on 
the skew, the clear span of the bridge being 7 1ft. 


Manchester. 


Thirlmere.—-Work was commenced on the con- 
struction of a watercourse, about 2 miles in length, 
on the Thirlmere watershed, for the diversion into 
the lake of the drainage of about 2400 acres of the 
gathering ground which lies to the north-east of the 
lake, and forms the north-westerly slopes of Hel- 
vellyn. This addition to the area now draining 
into the lake will bring up the total to about 10,000 
acres. The plant employed in carrying out the work, 
such as stone breakers, concrete mixers, rock drills, 
&c., is operated by electricity generated by the 
compensation water, and the materials are transported 
from the high road along the line of works by petrol 
locofmhotives on a 2ft. gauge track. 

Thirlmere Aqueduct.—During the year the laying 
of a fourth line of pipes from Thirlmere made good 
progress. Out of a total length of 32} miles, for the 
laying of which contracts were placed in 1922, about 
15 miles were laid. The pipes are 54in. internal dia- 
meter, and of those laid 9} miles are of steel, } of 
a@ mile of concrete-lined cast iron, and 4} miles of 
reinforced concrete constructed on the “ Bonna”’ 
system. The pipes are mostly laid on concrete, 
and where the ground is waterlogged they are placed 
on reinforced concrete rafts and either partly or en- 
tirely surrounded with concrete. Notwithstanding 
the very unfavourable weather conditions during 
the greater part of the year, the work is up to schedule 
time, and it is expected that the pipe line will be 
ready for bringing into commission in the early 
| part of 1925. 

Heaton Park Reservoir—-The construction of a 
service reservoir at Heaton Park, about 4} miles 
from the centre of the city, to hold 500 million gallons, 
made steady progress. Jo 











Cardiff. 


Lhwynon Reservoir.—During the year good progress 
was made with the construction by administration 
of the Liwynon Reservoir. The puddle wall was 
completed, the embankment brought up practically 
to the finished level for the formation of the parish 
road which will be constructed over it. The valve 
shaft was brought up to top bank level and is ready 
for the erection of the ironwork as soon as water 
can be impounded. The shingling on the inner face 
of the embankment was finished, and nearly 6000) 
super yards of the pitching were laid. The masonry 
of the byewash was except for the over. 
flow weir and the sheeting immediately in front o{ 
it, and the Pool Weir has been ted except 
for the crest. The parish road diversion on the 
western side of the reservoir was continued, and a 
steel bridge over the river Taff, above Pont-ar-daf, 
constructed and traffic diverted over it. 

Roughing Filters.—The excavations and concrete 
work for the filter-house and clear-water well were 
practically finished and the Jewell Filter Company's 
contract was completed, though the work was serious! 
delayed by the weather conditions during the last 
two months of the year. 

Taff Fawr Conduit: Second Pipe Line.—After 
considerable investigation it was decided to use 
concrete-lined steel pipes on the work of the Taff 
Fawr conduit of the second pipe line, and tenders 
for the pipes, valves, and other ironwork for the 
upper section, over 14 miles in length, and also the 
laying, were accepted. Deliveries commenced in 
September last, and the contractor for the laying 
commenced about the same time. Bad weather 
during the months of October and November inter 
fered with the progress of the work, but 3095 yards 
had been laid up to just before Christmas, and good 
progress is being made with the upper section of 
the work. The drawings and particulars are now 
about to be prepared for the lower section of about 
the same length of pipe line to Cardiff, and it is 
hoped that the work will be ready for laying about 
June next. 

Wenallt Reservoir.—The Wenallt Reservoir, which 
is situated about 4 miles from Cardiff, for the supply 
to the high level district, was commenced in 1922, 
and during 1923 practically the whole of the excava- 
tion was made. The site is on a hillside, and while 
excellent foundation has been found on the upper 
side, the foundations had to be carried down to a 
considerable depth on the lower side before rock 
formation was found. Practically the whole of this 
foundation concrete wall was made during the year, 
and all is now ready for work to be started on the 
construction of the actual walls. An aerial ropeway 
was erected for the conveyance of materlai from the 
railway station, which is situated over 2 miles from 
the site. 


Works under Construction or in Contemplation, 


Considerable progress was made during the year 
in connection with the work on the dam for the 
Sear House reservoir of the Bradford Corporation. 
Excavations were continued on both sides of the 
valley, and by the end of October practically the whole 
of the site for the main wall had been prepared. 
In the central portion excavations are being carried 
down through the limestone at the level of the 
river bed, and the underlying shales to a strong, 
solid bed of limestone about 40ft. below the surface, 
and on that lower bed the concrete to carry the main 
portion of the masonry dam will be built. The 
trenches for the counterforts vary from 30ft. to 
35ft. in width, and as it is impossible to employ 
steam navvies in them, the whole of the material 
is being excavated by hand labour. The interesting 
hydro-electric plant, which has already been described 
in our columns, and which is operated by the flow 
of the water from the Angram reservoir on its way 
to Bradford, has, so we understand, proved invaluable. 
The current generated is used for operating blondins, 
air compressors, cranes, rock crushers, a concrete 
mixer, pumps, and the machinery in fitters’ and 
joiners’ shops. 

The preliminary works in connection with raising 
the level of Loch Katrine, so as to afford an increased 
supply of water to Glasgow, which have now been 
in progress for several years, were continued during 
the year. The new roadway on the north side of the 
lock was completed to a point about 3 miles west 
from the Trossachs. A further contract is in prepara- 
tion, which will extend that distance to about 6 
miles. At Stronachlachar a new landing stage, with 
accommodation for passenger traffic and new 
approaches from the road between that place and 
Inversnaid, were nearly completed. A contract was 
entered into for the building up of the dam and 
sluices at the outlet of the loch to raise the water 
level in it. The effect of this work will be to render 
it possible to raise the top water level by 5ft. above 
the point which was formerly authorised. In connec- 
tion with this undertaking the work of raising the 
level of the basins, which admit water to the two 
aqueducts leading to the city, is also included. 

The progress made during the year with Aberdeen 
new waterworks scheme was as follows. The storage 
reservoir and filters were completed, and the whole 
of the main aqueduct is now under construction. 
One and a-half miles of concrete cut-and-cover 
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aqueduct and about 4 miles of cement-lined steel 
pipes, 4ft. in diameter, were completed. Tenders 
are being invited for the new intake and intake 
conduit from the river Dee. It is expected that most 
of the remainder of the scheme will be put in hand 
during the coming year. 

During the year a contract was entered into be- 
tween the Belfast Water Commissioners and 8. 
Pearson and Son, Limited, for the construction 
and completion of the “ Silent Valley ’’ storage reser- 
voir, works railway No. 4 and other works, the par- 
ticulars of which we gave in our first issue of last 
year. Since the contract was signed the contractors 
have been principally engaged in the construction 
of the works railway No. 4, which extends from the 
town and port of Annalong across the intervening 
country for a distance of about 6} miles up to the 
site of the intended reservoir in the “ Silent Valley,” 
in the Mourne Mountains, Co. Down. This works 
railway is being constructed to a gauge of 4ft. 8}in. 
The work is now well advanced, and the line will be 
completed for traffic early in this year, after which 
the contractors will be able to bring forward their 
heavy plant, machinery and general materials re- 
quired for the construction of the permanent works 
in the valley, and will then begin operations on the 
construction of the main outlet tunnel, to control 
the flood waters, and also the excavation of the main 
trench along the centre line of the intended reservoir 
embankment. 

The new works for which the Colne Valley Water 
Company obtained parliamentary sanction in 1919 
made good progress during the year. They include 
the construction of a service reservoir to contain 
10 million gallons of water, the sinking of a new well 
at Berry Grove, the installation of new engines and 
a softening plant and the laying of additional mains. 

A good deal of opposition was made to the pro- 
posal of Warrington to form impounding reservoirs 
in the Ceiriog Valley in Wales. The Bil), which 
reached second reading in the House of Commons, 
sought for powers to construct two reservoirs which 
would have flooded an area of 386 acres and destroyed 
three villages having a total of eighty-two dwelling- 
houses. The cost was to be about £2,000,000. The 
scheme was eventually abandoned. 

Broadstairs, being desirous of acquiring an inde- 
pendent source of water supply, lodged a Bill in 
Parliament which would have entailed a capital out- 
lay of £97,000 on new works, including a pumping 
station at Eastry. This expenditure would, it was 
calculated, have entailed a water charge to consumers 
of 9d. per thousand gallons. However, at the sug- 
gestion of the Earl of Kintore, who was chairman of 
the Committee investigating the Bill, an arrangement 
was come to with Margate by which Broadstairs 
agreed to take water in bulk from Margate for fifty 
years on the basis of the prime cost of the water 
delivered in the Fleete reservoir plus 75 per cent. 
The agreed quarterly minimum is 7} million gallons. 
The Whitstable Urban District Council, as the result 
of an arbitration, acquired the undertaking of the 
Whitstable Water Company for £31,000. Wakefield 
is applying in the next session of Parliament for powers 
to sink two new wells in the Ryburn Valley. Guernsey 
has in hand extensive additions to its water supply, 
which it is expected will be completed in the early 
part of this year. 

It is now practically certain that Perth’s Bertha 
scheme, about which we have spoken in previous 
Annual Articles, will be abandoned. A new scheme, 
to obtain a supply by gravitation from Loch Ordie, 
is at present under consideration. Measuring weirs 
have been erected on the water area of the Loch, 
and the proposal has been remitted to Messrs. Crouch 
and Hogg, of Glasgow, to consult with the repre- 
sentative of the Duke of Atholl as to terms and 
conditions of acquiring water rights. For Newport's 
Talybont scheme a small intake weir is to be built 
to form a pool to feed a first line of pipes, which is 
now being laid; but it has not yet been begun. 
So far, about 5 miles of 25in. cast iron pipes have 
been laid out of a total length of about 34 miles, 
and, in addition, some bridges, stream crossings 
and a subway to carry the pipes under the canal, 
are now in course of construction. 

Bristol completed its scheme for the captation 
of water from the Cheddar Springs, and successful trials 
were made of the machinery. Owing to favourable 
rains, however, it was not necessary to draw on this 
supply during the year, the Blagdon and Barrow 
reservoirs being well filled in the autumn. 


Purchase of a Canal Works. 


One of the most interesting happenings of the year 
was the purchase of a canal company’s reservoirs 
and works. This transaction was completed on 
October Ist, when the Oldham and Rochdale Corpora- 
tions took over the reservoirs and water rights of the 
Rochdale Canal Company, for which powers were 
granted in the Oldham and Rochdale Corporations 
Water Act, 1923. The purchase price agreed with 
the Canal Company was £396,666, which was to be 
paid in three instalments, and of which Oldham 
will find £261,648 and Rochdale £135,018. The 
Blackstone Edge and White Holme reservoirs have 
been acquired by Oldham, and the Warland and Light 
Hazzles reservoirs by Rochdale for domestic supply, 
while the two Chelburn reservoirs and the Holling- 
worth Lake have been placed under the control of 








a statutory body—the Oldham and Rochdale Water 
Joint Managing Committee—for the purpose of con- 
trolling the compensation and canal supplies. The 
water rights acquired by Oldham extend over an area 
of 1681 acres, giving a daily available supply of 
2,165,519 gallons, and the two reservoirs have a 
capacity of 547,800,000 gallons. The water rights 
acquired by Rochdale cover an area of 858 acres, 
giving a daily available supply of 1,164,758 gallons, 
and the two reservoirs have a capacity of 322,275,000 
gallons. The water rights to be controlled by the 
Joint Committee cover an area of 2527 acres, giving 
a daily available yield of 3,607,816 gallons, and the 
three reservoirs have a capacity of 664,350,000 
gallons. The total daily quantity to be supplied 
as statutory compensation is 704,354 gallons, and the 
average daily quantity to be supplied to the Rochdale 
Canal for navigation purposes is 2,941,293 gallons. 
The total daily yield of the watershed taken over 
from the canal company is 7,161,298 gallons, and the 
total capacity of the seven reservoirs is 1,534,425,000 
gallons. Mr. C. J, Batley, M. Inst. C.E., the Water- 
works Engineer of Oldham, has been appointed 
engineer and manager, and Mr. H. P. Hill, M. Inst. 
C.E., Standing Arbitrator to the Joint Committee. 


France. 

The considerable increase in the population of 
Paris has made it necessary to carry out actively some 
of the various projects that have been put forward for 
supplying the city with sufficient water to meet the 
growing needs of the future. The more ambitious 
scheme of obtaining practically unlimited supplies 
from the Lake of Geneva was abandoned on account 
of Swiss opposition, and the next most promising 
proposal is to draw upon the subterranean water in 
the Val de la Loire, where the water is of good quality 
and can be conveyed to Paris mainly by gravitation. 
Pumping operations have been carried out during the 
year to prove that there will be no fall in the level, 
and thereby to reply to local objections that an 
exhaustion of the underground water would have 
disastrous result and might affect the level of the 
Loire. The objections are still so strong that there 
appears little hope of the Paris Municipal Council 
coming to a@ satisfactory early arrangement with the 
departmental authorities, although it is fairly certain 
that the time will come when something will have to 
be done to utilise a source of supply that will solve 
completely the problem of providing Paris with all 
the water it needs. Meanwhile, the work carried 
out during the year consisted mainly in executing 
the pre-war scheme of bringing additional supplies 
from the Durteint and the Voulzie. The construction 
of syphons and the laying down of cast iron mains 
was proceeded with, but despite the money raised 
more than a year ago for the completion of the various 
municipal undertakings, the finances are at such a 
low ebb that it is feared that progress will be delayed 
unless additional funds are forthcoming. A proposal 
is, therefore, under consideration for the raising of a 
further loan of 400 million francs, which will be 
devoted solely to the carrying out of the water supply 
schemes, as well as the completion of the work for 
bringing water from the Durteint and the Voulzie. 
Other sources will be tapped along the route, and 
arrangements have been made with the town of 
Provins for taking over a source and the existing 
pumping plant, in return for which the Paris Municipal 
Council will provide for the town’s requirements of 
water. For the moment the supply is sufficient under 
normal conditions, and with the filtering beds there is 
little difficulty in distributing al! the water that is 
necessary, even in times of drought ; but the needs are 
growing so rapidly that no time can be lost in prepar- 
ing for the carrying out of bigger schemes involving 
@ very considerable expenditure. In other towns in 
France no installations of any importance have been 
carried out during the past year, but Marseilles, the 
water supply of which is deficient and the quality 
poor, has decided to put in hand an important 
undertaking for bringing water from a lake in the 
Alpine region. The distance from the source of 
supply lends special interest to the installation, which 
will bring the water to city almost entirely by 
gravitation. 


Tansa Completion Works for Bombay Water Supply. 
In our issue of March 23rd last we gave a detailed 
account of the undertaking known as the Tansa 
Completion Works, which is being carried out with 
the object of adding materially to the water supply 
of the City of Bombay. Briefly stated, the scheme 
which, in its final form, was sanctioned by the cor- 
poration in May, 1922, comprises :—(a) The diversion 
of a portion of the monsoon flow of the Vaitarna— 
or Vatarnee—River unto the Tansa catchment 
area by tunnelling through the intervening hill ; (0) 
the construction of a low dam in the river bed, and 
the strengthening and raising the Tansa dam by 25ft. ; 
and (c) the laying of an entirely new aqueduct by 
means of steel pipes, 72in. and 57in. in diameter, the 
necessary pipes being “fabricated” in India. The 
various works have made good progress during the 
year and a summary of them, for which we are 
indebted to the courtesy of Mr. H. J. Trivess 
Smith, M. Inst. C.E., the Special Engineer appointed 
by the Bombay Corporation, to whose plans and 
under whose supervision the operations are being 
conducted, was given in our last issue. 











Other Works Abroad. 

The Hartebeestpoort Dam on the”Crocodile River, 
which has been built to furnish water to Pretoria and 
for irrigation purposes, was completed during the year, 
after being under construction for less than three 
years. The dam is of concrete and of the radius arch 
type. Its spillway level is 140ft. above river bed level, 
while the highest point of the structure is 162ft. 9in. 
above river bed level. With the water at spillway 
level, 136,241 acre-feet of water are impounded. 
While no actual constructional works have been 
carried out in connection with the new water supply 
scheme for Singapore, we understand that considerable 
progress has been made with preliminary works and 
arrangements. The piercing of the 18-mile long 
Shandaken Tunnel, which is to form part of the 
water supply system of New York, was completed 
during the year. Early in the year British and 
Egyptian experts left Cairo for Lake Albert Nyanza 
to investigate the possibilities of constructing 4 
reservoir. Emergency works for increasing the water 
supply of Sydney during the year were approved in 
January. The expenditure sanctioned amounted to 
over £700,000, including £550,000 for a 48in. main, 
£35,000 for a pumping plant at Potts Hills, and 
£126,000 for a pumping main from Ashfield to Peters- 
ham. The construction of a high-pressure tunnel to 
modernise the water supply of the city and ensure 
adequate distribution of water is under way. The 
scheme provides for two pipe lines, each 6ft. in 
diameter, which will enable 100 million gallons daily 
to be brought into the city. The work is to cost 
about £1,500,000. A new reservoir to hold 19 million 
gallons is being built in Centennial Park. The 
Queensland Irrigation Commission commenced and 
made good progress with the Dawson Valley irriga- 
tion scheme. The dam is situated 35 miles from 
Taroom and 180 miles inland, lying due west from 
Maryborough and 60 miles from railhead at Juandah. 
The catchment area above the site is approximately 
9000 square miles, and the reservoir is to impound 
234,500 acre-feet. The area to be irrigated is about 
200,000 acres. The Brisbane Metropolitan Water 
Supply and Sewerage Board decided to construct a 
weir across the Brisbane River, to lay mains and 
install rapid sand filters, the total cost being between 
£80,000 and £100,000. Sanction was given in April 
to the important Sukkur Barrage scheme and the 
foundation stone was laid by Sir George Lloyd—after 
whom the barrage is to be named—on October 24th. 
The dam, which is to be nearly five times as long as 
London Bridge, is to cost some 3} million pounds, 
the total cost of the whole irrigation scheme being 
some 12} million pounds. The area brought under 
irrigation will be about 6,000,000 acres. On July 
27th the Rand Water Board’s barrage on the Vaal 
River near Vereeniging was formally opened by 
Prince Arthur of Connaught. The barrage creates 
a lake some 40 miles long and having a surface area 
of some 6} square miles. Sufficient water is im- 
pounded to provide a daily supply of 20 million gallons 
per day after the needs of the riparian owners are 
satisfied. The Board abstracts its water at a point 
about 23} miles upstream of the barrage. The water 
before being delivered into the Board's service reser- 
voirs is subjected to sedimentation, chemical treat- 
ment and filtration. Several towns in the Argentine 
had decided to install new water supply systems or to 
improve or increase existing installations. Among 
those which have done so may be cited Rosario-de- 
Santa Fé, Mendoza, Tucuman, Cérdéba, Villa Maria, 
Villa Neuva, Jujuy, San Pedro, Ledesma, Esperanza, 
Casilida, Rafaela, Santiago-del-Estero, San Juan, 
Concordia, Concepcién-del-Uruguay, Gualeguaychu, 
Tunuyan, Las Heras, San José de Guaymallen. The 
City Council of Cape Town decided to adopt a scheme 
to increase the water storage capacity of its big 
reservoir up to 6000 million gallons by raising the 
dam by 40it. This will necessitate the laying of an 
additional pipe line 35 miles in length. The pipes 
are to be of steel, 33in. in diameter, lined with }in. 
thickness of cement. The Nizam of Secunderabad 
has in hand the construction of a masonry dam across 
the Manjara River, which, it is reported, will im- 
pound 24,000 million cubic feet of water, and will 
provide water to irrigate 275,000 acres, the main 
canal being 62 miles in length. Another Indian irriga- 
tion scheme which was being planned during the year 
is that of the Gwalior Durbar, which proposes to dam 
the Chambal and other rivers and to” bring under 
cultivation many hundreds of square miles. The 
total cost is estimated at 300 lakhs of rupees, of which 
it is proposed to expend 60 lakhs during the coming 
year. Rio de Janeiro has received authorisation from 
the Brazilian Government to expend 15,000 contos— 
nominally £750,000—on extensions to its existing 
water supply. Reval placed an order to the value of 
some £90,000 with a British firm for mechanical 
filters for its water supply. Glenorchy in Southern 
Tasmania is considering the expenditure of £60,000 
on the construction of a dam 80it. high, to impound 
155,000,000 gallons of water. The Rockhampton 
(Queensland) City Council adopted a resolution to 
borrow £290,000 for the purpose of carrying out @ 
new water scheme. There is in preparation for the 
Wangaratta (Victoria) Waterworks Trust a gravita- 
tion scheme to cost between £50,000 and £60,000. 
The water is to be impounded by means of a dam to 
be built 37 miles away from Wangaratta and brought 
in in pipes. In our issue of June Ist we gave detailed 
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particulars of the work up till then carried on in 
connection with the Cordeaux and Avon dams, 
which are intended to supplement the water of 
Sydney. Beyond the fact that progress in connec- 
tion with these two structures is continuing satis- 
factorily, we have no further information concerning 
them. Pretoria has obtained sanction to the expendi- 
ture of nearly £91,000 on extensions to its mains and on 
the building of additional reservoirs. Shanghai, 
owing to the rapid increase in the demand for water, 
has had to make contracts for additional pumping 
plant with a capacity of some 14} million gallons per 
day. Karachi has decided to sink a well at Dumlotte, 
some 20 miles away, and to install pumping plant 
capable of dealing with 18 million gallons of water 
per day. 


The Stream-line Filter. 

The stream-line filter attracted a good deal of 
attention during the year, and we understand that 
several are already in operation commercially. As 
our readers know, this new filter is of the pressure 
type, the liquid being forced between sheets of specially 
prepared paper, and the suspended matter retained 
outside the edges of the packs into which the paper 
is formed. Special devices are employed, by means of 
which a very large number of edge surfaces is pre- 
sented, and it is claimed that that fact, in conjunc- 
tion with the inexpensive neture of the material 
used, enables filtration to be conducted on a large 
scale. We gather that for isolated systems of water 
supply and for sewage purification purposes, several 
trial installations are already in progress. 








The “ Model Engineer ” Exhibition. 


‘THE seventh ** Model Engineer ’’ Exhibition, which 
opened at the Royal Horticultural Hall, West- 
rmuinster, on January 4th, and closes to-day—Friday 

is fully as interesting as any of its predecessors, and 
is as erowded as ever with enthusiastic amateurs, 
professional men and their families. It is only 
natural that boys should take an interest in model 
engines, and it is pleasing to see them conducted 
round the Exhibition by their elders, as their curiosity 
is intensified by proper explanation and the intelligent 
interest which should result may have considerable 
effect on the boy’s subsequent career. Models are 
not, however, of only juvenile interest, as apart from 
their value in working out new inventions, they not 
infrequently are sources of inspiration to mature 
engineers. 

The model boat section is specially fascinating for 
the older engineers, as some of the craft shown have 
attained perfectly astonishing speeds considering the 
miniature dimensions of the vessels and their engines. 
All the really fast models are of the hydroplane, 
or skimming, type, and thus will not be affected as 
regards speed by Froude’s law of comparison ; but 
it must be admitted that to attain a speed of 35 miles 
per hour with a boat only 3ft. 6in. long is a remarkable 
achievement. The model which is said to have got 
up to this speed is driven by a steam engine, and 
weighs only 12lb. The whole arrangement of the 
machinery is most unorthodox, with the engine 
forward and the coil boiler in the stern. The engine 


densers, and few of them are compounded, while the 
boilers are driven to such a point that the coils 
get distorted. The extent of this driving may be 
gauged by the fact that one model fitted, according 
to the particulars given, with a boiler comprising 
43ft. of 5/,,in. and 37ft. of jin. tube, will evaporate 
87 lb. of water per hour from 55 deg. Fah. to dry 
steam at 200 lb. per square inch. This works out to 
roughly 12.5 Ib. per square foot per hour. 

There are not quite so many model engines this 
time as there were last year, but those shown are 
equally excellent in workmanship and design. The 

















FIG. 1—MILNES HAND PLANING MACHINE 


model workshop exhibited last year has, it will be 
remembered, been presented to the Institution of 
Mechanical Engineers by Lady Maxim, and con- 
sequently is not at the Exhibition, but its place of 
honour has been taken by a very fine model howitzer 
made and lent by Admiral Sir R. H. 8. Bacon, the 
President of the Society of Model and Experimental 
Engineers. The model, which is complete in every 
detail, is on one-twelfth scale, and represents the 
l5in. “ Grannie”’ of the Great War. This howitzer 
and mounting were designed to travel by road. It is 
the only piece of heavy ordnance made to take to 
pieces for transport. The platform was designed to 


rams are kept air-tight by means of vaseline forced 
into U-cup leathers by two intensifiers, one on top 
of the upper cylinders and one below the lower 
cylinders. The barrel of the gun slides into the jacket 
with a very slight taper, a flange preventing any 
forward movement on firing. The breech bush keeps 
this in place and is itself retained in the jacket by an 
interrupted thread. The breech bush carries the 
hinged carrier ring and buffer stops for the breech 
block. The breech block is of the Wellin type, with 
three sets of three stepped interruptions—one 
twelfth of a turn locks the block—which is effected 
by a worm and quadrant. 

The trade exhibits are this year unusually exten 
sive, and include a large proportion of stands devoted 
to wireless telegraphy apparatus, but as these can 
hardly be classed as being concerned with mode! 
making, we will confine ourselves to those stands 
displaying tools and machines for the equipment 
of the model engineer’s workshop. 

On the stand of Buck and Ryan, 310, Euston-road, 
N.W. 1, there are, besides a wide range of hand tools, 
some lathes by the Edgar Manufacturing Company, 
of Stratford. These machines include the 5}in. 
centres lathe, which we described in connection with 
last year’s Exhibition, and should have also included 
the 7jin. lathe shown in Fig. 2. The last of these 
machines was, however, sold just before the show, 
and the makers had no time to replace it, but we give 
a few particulars below, as it is a rather unusual type. 
The chief peculiarity lies in the arrangement of the 
slides, which are separate for the tailstock and the 
slide rest. As will be seen from the engraving, «a 
separate slide is arranged in front of the bed for 
carrying the slide rest, and has the lead screw running 
down the centre between the ways. This slide can 
be swivelled in a horizontal plane, so that tapers can 
be turned without it being necessary to set over the 
tail stock. The lead screw is connected with its 
driving shaft through a double universal jointed 
shaft. The slide rest can be travelled right past the 
tail stock. It is also possible to move the front slide 
bodily to the right, in order to increase the width 
of the gap in front of the mandrel nose. The lathe 
will swing I4in. in diameter over the bed, or 22in. in 
the gap, and will take 48in. between centres. The 
mandrel is screwed 2in. B.S.F.T., and has a hole 
lgjin. in diameter bored through it. The centres are 
No. 2 Morse. 

The Jackson-Rigby Engineering Company, Limited, 
Shalford, Surrey, is showing the new bench lathe 
illustrated by Fig. 3. It has centres 3in. high and 
will swing 7in. in diameter over the gap. The distance 
between the centres is 10in. As will be seen from the 
engraving, it is a single-geared lathe, but by employ- 
ing a treadle fly-wheel with a large number of grooves, 
a wide range of speeds can be obtained ; it is, in fact, 
possible to turn up to the full dimensional capacity 
of the machine in cast iron. The slide rest, it will be 
noticed, has a single slide, which can be swung to 
any angle, and the lead screw has a handle on the 
right-hand end, so that it can be used for sliding feed. 
There is a neat little clutch in front of the headstock 
for connecting the lead screw with the change wheels 
for gear cutting. When it is desired to turn tapers, 
the tail stock is set over by screwing in the two brass 
plugs seen at the front of the base. The clamping 
screw at the back is, of course, slacked off and the 
plugs bear against the front of the bed. The arrange- 























FIG. 2—EDGAR LATHE 


runs at 10,000 revolutions per minute, so the feed 
and lubricating pumps have to be geared down. 
There are several other models of nearly equal speed, 
but we believe that even these records could be 
improved upon if the constructors would give more 
attention to the design and building of the hulls. 
It is noteworthy that there are only three model 
boats fitted with petrol engines, and they have 
nothing like the speed of the steam boats. 

These high speeds are, of course, only attained with 
# complete disregard for efficiency, but it is never 
attempted to make protracted runs with the little 
vessels, The engines, for instance, never have con- 
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FIG. 3--BENCH LATHE—JACKSON, RIGBY ENGINEERING CO. 


obviate the use of a concrete foundation, and is 
composed of sixteen plates, thirteen transverse 
girders and six longitudimal girders bolted together. 
| These formed the load of three wagons. The front 
and rear castings and oddments formed a fourth 
load. The carriage, cradle, jacket of the gun and 
barrel each formed a load. No load exceeded 6 tons. 
| The howitzer is capable of being elevated to 47 deg., 
and has 10 deg. of lateral training. The cradle has 
four recoil cylinders, each fitted with two contoured 
| valve keys to regulate the recoil pressure. The gun 
|is run out after recoil by four pneumatic cylinders 
and rams in front of the cradle. The glands of the 


ment has the advantage that it is absolutely certain 
that the centre can be brought back to the parallel 
| position again. The change wheel studs are screwed 
into blocks sliding in the quadrant slots, so that it is 
| unnecessary to work with a spanner in the awkward 
| space behind the quadrant, when changing the wheels. 
The wheels are kept on the studs by spring clips. 
‘eeds as fine as 268 cuts per inch can be obtained with 
two extra twenty-tooth wheels. The two tapped 
holes seen in the front of the saddle are used for 
bolting on a bracket for fixing a special table used in 
milling between the centres. 
Drummond Brothers, Guildford, have a large 
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| 
stand, on which there are shown examples of their | adjustable to any length within the capacity of the 


lathes, so well known to our readers that it is un- 


necessary to enlarge upon them here. Two of them, | 


however, are noteworthy 
extra long beds. 
hed type and one of the new 3}in. back-geared class. 
‘The extra length of bed costs only a few more shillings 
and adds materially to the capacity of the machines. 
lhe makers are now supplying blue prints of change- 

heel combinations, which not only give the wheels 


on 


account of having | 
They are one of the 4in. circular | 


| with adjusting strips for taking up wear, the feed 


machine, while the position of stroke is adjustable 
by means of a dog on the table. On full stroke the 
machine table reverses at double the speed of the 
cutting stroke. The vertical slide is graduated and 
provided with an index pointer for planing at any 
angle. The horizontal feed is self-acting, but the 
others are operated by hand. All the slides are fitted 


screws have square threads, and the gears are cut 
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FIG. 4—SCREW -CUTTING LATHE--EXETER 


necessary for cutting any thread, but also show by 
little diagrams how they should be arranged. Such 
a refinement naturally is not necessary for the experi- 
enced turner, but it should be of considerable assist- 
ance to the beginner. 

Mr. Henry Milnes, Ingleby Lathe Works, Brad- 
ford, is showing several lathes, together with the little 
hand-operated planing machine shown in Fig. 1, 
which is an improvement on a somewhat similar 
machine exhibited at the previous show. In the place 














FIG. 5 EXETER 


LATHE AND DRILL 


of the plain rack and pinion drive, which necessitated 
the reversal of the crank handle for each stroke, the 
simple quick-return drive shown in the engraving has 
been adopted. It adds very considerably to the con- 
venience of the machine, as the handle can be turned 
continuously, or a drive can be arranged with a belt 
and pulley. The driving mechanism is arranged on 
the Whitworth quick-return principle, and a reduction 
in the ratio of 3 to 1 is provided to the excentric pin 
which moves the arm operating table. The stroke is 





TOOLS AND MACHINERY, LTD. 


from the solid. The machine will plane 14in. long by 
8}in. wide by 6in. deep. 

A rather unusual form of lathe, exhibited by 
Exeter Tools and Machinery, Limited, Alphington- 
road, Exeter, is illustrated in Figs. 4 and 5. It is 
only a small machine, having centres 2}in. high, but 
will nevertheless take quite a heavy cut without 
chattering. We reduced a lin. bar down to "/,,in. 
in one cut with a treadle drive and got quite a good 
finish. It is a single-geared lathe with the speed 
cone on the overhung end of the mandrel and the 
driving wheel for the screw-cutting feed arranged 
between the two bearings of the headstock. This 
wheel is mounted on a sleeve and can be clutched on to 
the mandrel. This arrangement makes it possible to 
“pick up” any thread without it being necessary 
to mark the wheels, and even when cutting quite 
short threads it is not worth while to reverse to run 
back for another cut. The bed, it will be noticed, is 
formed by a main round bar with a flat bar beneath 
to steady the slide rest and tail stock. The mandrel 
has a jin. hole bored right through. Fig. 5 shows 
the lathe fitted up with an electric motor drive, a 
milling attachment, and a sensitive drill. It should 
be pointed out that the drilling head can be slid up 
and down the column so as to bring it to any con 
venient height. 

Among the small tools section Jones and Shipman, 
of Leicester, have some of the valve reseating cutters, 
to which we have already referred, done up in handy 
sets for garage service, while Norton and Gregory, 
Castle-lane, Westminster, are showing drawing instru- 
ments fitted with the new self-centering head recently 
described in our Patents columns, together with a 
10in. slide rule which sells at the remarkably low price 


of 5s. This rule has celluloid scales and a celluloid 
cursor. So far as we could judge, it is as accurate as 


most rules of this length and should be very popular 
with students. 

Judging from the crowds which have been present 
on the two occasions when we visited the exhibition, it 
must be a success from the point of view of the 
exhibitors and an encouragement to the organisers, 
Percival Marshall and Co., to continue its promotion. 








The Workmen’s Compensation Act, 
1923. 


THe new Workmen's Compensation Act, which 
came into operation on January Ist, contains many 
new provisions and introduces new principles. Its 
purpose is to amend the Act of 1906, to repeal the 
War Addition Acts of 1917 and 1919, and to amend 
the law regarding the notification of accidents, 
first-aid appliances, ambulance provision, &c. It 
may be mentioned at this point that an important 
alteration concerns young persons. Under the old 
Act, a minimum payment was provided for young 
persons under twenty-one years of age. That pro- 
vision will cease to have effect, and a sliding scale 
of benefits has been put in its place. Moreover, 
the definition of a workman has been amended so 
as to include any person whose remuneration does 
not exceed £350, and who is employed otherwise 
than in manual labour. This provision will grant 
benefits to many non-manual workers who were 


Payment in Case of Death.—Where death results 
from an injury, there was the liability under the old 
Act to pay to total dependents of the deceased 
workman an amount equal to three years’ average 
earnings, or the sum of £150, whichever was the larger 
amount, but the payment was not to exceed £300. 
The new Act raises that minimum to £200, and 
provides a maximum payment of £600. A new prin- 
ciple is introduced in Sec. 2 of the new Act, which 
relates to fatal cases. It provides for compensation 
not only to the widow or other member of the de- 
ceased’s family wholly or partially dependent upon 
his earnings, but also for dependent children under 
the age of fifteen years. So that, in addition to the 
minimum amount of £200 in case of total dependency 
payable to the widow or other member of the family 
mentioned above, there is to be added, in respect 
of each totally dependent child under fifteen years, 
an amount equal to 15 per cent. of a sum arrived at 
by multiplying the average weekly earnings of the 
workman by the number of weeks in the period 
between the death of the workman and the date 
when such child, or children, will attain the age of 
fifteen years. 

Where the average weekly earnings of the workman 
are less than £1, then the amount to be multiplied 
by the number of weeks must be taken as £1, and 
where the average weekly earnings exceed £2, then 
the sum of £2 is the amount to be multiplied by the 
number of weeks. If, however, the dependency 
s only partial and not total, the degree of dependency 
will determine the proportion to be paid. 

Non-fatal Cases.——It will be remembered that under 
the 1906 Act, half wages were payable in non-fatal 
cases with a maximum payment of £1 and a minimum 
payment of 10s. The principle of half wages is main- 
tained in the new Act, but the maximum is increased 
to 30s. The minimum is removed, and a sliding scale 
is in effect introduced. The effect of the sliding scale 
is to increase the liability to more than half wages 
to any workman whose average earnings are less 
than 50s. per week, and to pay an amount equal 
to average earnings to minors earning I6s. 8d., 
or less, per week. This introduces a new principle, 
which improves the position of lower-paid workmen, 
and is particularly applicable to young persons and 
women. 

Partial Incapacity.—In cases of partial incapacity 
(i.e., the workman is not disabled from following 
employment, but his earnings are less as a result 
of his accident), the new Act improves his position. 
The weekly payment will vary according to whether 
or not the compensation would have been below 
25s. had the disability meant total incapacity. To 
ascertain the amount of compensation payable 
during partial incapacity, it is mecessary to know 
the average weekly earnings before and after the 
accident and to calculate the difference between 
the two amounts ; half that difference is the amount 
of weekly payment to be made to a partially dis- 
abled man whose pre-accident earnings would entitle 
him to a sum of 25s. per week, or more, if he were 
totally incapacitated. In the case of a disabled 
man whose pre-accident earnings would entitle 
him to less than 25s. per week for total incapacity, 
the weekly payment for partial incapacity may be 
calculated by the arithmetical rule of three, thus: 
As pre-accident earnings are to total incapacity 
benefit, so is the difference between pre-accident 
and post-accident earnings to the amount of partial 
incapacity benefit. 

Waiting Period.—An important alteration in the 
new Act is that instead of waiting seven days before 
compensation becomes payable, the workman is 
now entitled to compensation if he is disabted for 
more than three days from earning full wages, and 
if the disablement is of four weeks’ duration, he 
must be paid from the date of incapacity. The 
workman may give notice of accident either in 
writing or orally to either his employer or foreman, 
or other official under whose supervision the work- 
man is employed, or to any person who may be 
nominated by the employer. to receive such notice. 

It is important to note that a workman is not 
barred from maintaining proceedings to recover 
compensation if the employer is proved to have had 
notice of the accident from any source at or about 
the time of the accident. 

An accident book is to be kept at every mine, 
quarry, factory, or workshop. The accident book 
is to contain the prescribed particulars of accidents, 
and the particulars may be entered by the injured 
workman or by some other person on his behalf, 
and if such entry is made as soon as practicable 
after the occurrence of the accident, the fact of the 
entry is deemed to be sufficient notice from the 
workman to the employer. The accident book 
is to be kept in such a place as to be accessible at 
all reasonable times to any injured workman, or to 
any person acting on the workman’s behalf. 

What is an Accident ?—Under the new Act, com- 
pensation is now payable in respect of certain acci- 
dents which may happen when the workman is acting 
contrary to regulations which by Statute are applic- 
able to his employment. The effect of Clause 7 
in this matter is to provide compensation for an 
accident which results in the death or permanent 
and serious disablement of a workman which will 
now be deemed to arise out of, and in the course 





not entitled to benefit under the old Act. 





of, his employment, notwithstanding that when the 
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accident hepbeened the workman was acting in contra- 
vention of any Statutory Regulations applicable to 
his employment, or of any orders given by, or on 
behalf of, his employer, or if he is acting without 
instructions from his employer, provided that what 
the workman was doing was for the purpose of, 
and in connection with, his employer’s trade or 
business. 

Notification of Accidents.—It should be particularly 
noted that written notice of accidents is to be sent 
to H.M. Inspector of Factories for the district, and 
is to be made out in the form prescribed by the 
Home Office where any accident occurs in a factory 
or workshop which either : 


(a) Causes loss of life to an employee, or 

(6) disables any such employee from earning 
full wages for more than three days in the work 
at which he was employed. 


The three days’ provision is substituted for the 
seven days’ period which was formerly applicable 
in certain cases. 

First Aid.—It may generally appear that an 
amendment to the Factory Acts would have been 
more fitting than the inclusion in the new Work- 
men’s Compensation Act of regulations relating 
to first aid and ambulance room requisites. However, 
it is indicated that in every factory a first-aid box, 
or cupboard, of the prescribed standard shall be 
provided and maintained. 

Nothing except appliances or requisites for first 
aid must be kept in the first-aid box or cupboard, 
which must be in charge of a responsible person 
readily available during working hours. A notice 
must be kept posted up which tells the name of 
the person in charge of the first aid appliances pro- 
vided for the employees in each room. It is interest- 
ing to note that if an ambulance room is provided 
at the factory and arrangements are made to ensure 
prompt treatment of all injuries, the Chief Inspector 
is empowered to give a certificate exempting the 
factory from the requirements of this section of the 
Act; but where the requirements are not otherwise 
complied with, the factory will be deemed not to 
be kept in conformity with the Factory and Work- 
shop Acts. 

Conclusion.—It seems clear that in certain indus- 
tries the effect of the new legislation will be to increase 
the amount of employers’ liability, and it is, there- 
fore, only to be expected that the accident insurance 
companies may pass on as an additional charge 
upon industry the added cost of maintaining this 
section of their business. For the present, however, 
it is ascertained that certain proprietary companies 
have intimated to their policy holders that they 
have decided to undertake the increased cost of 
liability without increase in the existing rates of 
premium. It has been estimated that compensation 
paid under the old Act amounted to nearly £13,000,000 
per annum. The whole of this cost was borne by 
employers in contradistinction to the cost of National 
Health and Unemployment Insurance, to which 
both the State and workpeople have to contribute. 

It is, doubtless, the case that the feeling among 
employees is that workmen’s compensation benefits 
are not sufficient to recompense the disabled employee 
for the loss which he suffers as a result of an accident. 
It should be remembered, however, that in legislation 
of this kind Parliament does not deal with the 
question of damages payable for accidents arising 
through the fault of an employer ; on the contrary, it 
deals with compensation irrespective of any such 
consideration. Workmen’s compensation was never 
intended to be more than a contribution towards 
the loss which a disabled workman sustains. The 
workman has his remedy, and is entitled to claim 
from his employer if the accident arises through 
the fault or negligence of the employer, or of a fellow- 
employee, and it is well to remember that if an acci- 
dent arises through such fault or negligence, the 
injured workman has a right of action for damages 
at common law, or under the Employers’ Liability 
Act, and the amount of such claim would be full 
financial reparation. 








Letters to the Editor. 
(We do not hold ourselves reaponsible for the opinions of our 
correspondents.) 


THE MERCURY BOILER. 


Sim,—I have read with interest the article in Toe ENGINEER 
of November 23rd, 1923, on the use of mercury for the genera- 
tion of power. As I have been associated with Mr. Emmet 
in the development of this process for a number of years, I nay 
be able to give your readers some facts which I think have not 
been made sufficiently clear. I cannot, however, in a letter 
diseuss all the points referred to in the discussion of Mr. W. J. 
Kearton’s excellent paper. 

It is not proposed that this mercury equipment’ should in 
any way replace existing steam plants, but simply that it should 
be added to such plants, whether these steam plants are using 
high or low-pressure stearn. As an example, we will take a steam 
turbine generating plant using 200 1b. steam pressure, having 
the highest standards of efficiency in turbines and auxiliaries. 
In this plant we could instal the mercury apparatus in the 
boiler-house and use 35 lb. gauge p of Yy vapour. 
Judging by recent results, we would expect in such a plant 
to generate 52 per cent. more output in electricity per pound of 
fuel. And, if in such a plant the boiler-room is re-equipped 








with furnaces and mercury apparatus arranged to burn 18 per 











cent. more fuel, the station capacity with the same steam tur- 
bines, condensers, jes, water circulation, &c., would be 
increased about 80 per cent. As compered with higher steam 
» such as are now being developed, the p 
of gain would naturally be less, but still very important. This 
large increase in output can be obtained without enlarging 
the power-house, but, in many cases, it may be necessary, to raise 
the roof of the boiler-house. This may be necessary as it is more 
convenient to instal the mercury turbine generator and mercury 
condenser above the mercury boiler. This arrangement econo- 
mises space, and also enables the mercury to flow from the con- 
denser to the boiler by gravity, eliminating a mercury feed pump. 
It is believed that this method of increasing the capacity of a 
plant will be found to be cheaper than making the usual exten- 
sions of equipment and buildings. 

When comparing the fuel economies of this method with 
internal combustion engines, it should be remembered that the 
cheapest form of fuel, either liquid or solid, can be burned in 
a furnace. Also, we do not think that 35 lb. gauge pressure 
of the mercury will be found to be the maximum pressure pos- 
sible. The Hartford boiler has been operated for short periods 
at 42lb. gauge pressure, and even higher pressures may be 
possible. 

The turbine blades at present installed at Hartford are made 
of nickel steel, the same as used for steam turbines. There 
are also, in this wheel, a few blades made of tool steel, but 
experience to date indicates that the nickel blading will be en- 
tirely satisfactory for a single wheel turbine. All other parts 
of this mercury equipment are made of the usual grades of com- 
mercial steel. 

The installation at Hartford occupies a floor space no greater 
than needed for a steam boiler having 6000 square feet of 
heating surface. The equipment is designed to develop 1800 
kilowatts from the mereury turbine generator, and the condens- 
ing mercury at this load will generate at least 28,000 Ib. of water 
steam per hour, which is superheated to about 100 deg. Fah. 
The equipment has not yet operated at this load, as it has 
been thought expedient to get experience with continued opera- 
tion at reduced loads, and then gradually increase the load. 

We have operated the plant, generating 1500 kilowatts and 
27,000 Ib. of steam per hour. The Hartford equipment holds 
about 32,000Ib. of mercury, and is designed to evaporate 
230,000 Ib. of mercury per hour. All the mercury in the system 
is vaporised, therefore, about eight times an hour, and it needs 
8.5 lb. of mercury to make 1 Ib. of steam. 

Since the Hartford equipment was designed, experience 
on experimental equipment indicates that a iderable reduc- 
tion can be made in the amount of mercury needed for future 
equipments. This reduction is mads by ae the size of 
mercury spaces in the mercury boiler and 

Bevis P. Covzsos, Jun. 

Schenectady, N.Y., U.S.A., December 12th. 











POWDERED FUEL. 


Brownlie’s letter 


Str,—As you have left my share of Mr. 
me to deal with, 


published in your issue of January 4th to 
I hope you will allow me a few remarks. 

I was, and still am, under the impression that the subject 
of Mr. Brownlie’s paper was “‘ System of Firing.’” At any rate, 
in the discussion at the Institution of Electrical Engineers, 
I discussed this subject, and proved that the mechanical stoker 
at Dalmarnock is superior in overall economy to the central 
pulverising plant at Lakeside. As it is well known that the 
boiler efficiency does not depend only on the system of firing, 
but on such things as moisture contained in coal, size of heating 
surfaces, flow of gases, flow of water, load factor, I was, obviously, 
unable to assume with Mr. Brownlie that the difference in boiler 
efficiency between Lakeside and Dalmarnock is due to central 
pulverising plant on the one hand and mechanical stoker on 
the other. 











To arrive at some basis for comparing the performance of | 


the two systems of firing, I had, of necessity, to eliminate 
factors for which the system of firing is in no way responsible. 


In doing so I used the figures supplied to Mr. Brownlie by | 


Dalmarnock and Lakeside authorities, and contained in his 
paper ; the “ sheets of paper " from which I read out “ a string 
of figures "’ were Mr. Brownlie’s paper. I hope that I com- 
mitted no offence. 

I referred mainly to the Dalmarnock test taken on March 
21st, 1923, and inserted in Table VI. and Lakeside test No. 3, 
contained in Table VIII. The two tests show almost identical 
CO, content ; thereby removing one difficulty of comparison. 
I drew attention to the coal moisture being at Dalmarnock 
14.8 per cent.; at Lakeside, 3.59 per cent. Using figures 
in the paper I proved that the boiler efficiency at Dalmarnock 
would be 1.1 per cent. higher than obtained if coal of the same 
moisture as obtains at Lakeside had been used. I further 
invited attention to the vast difference in heat transmitting 
surfaces for each pound of steam generated in the two tests I 
discussed, which means that the Lakeside boiler has 66 per 
cent. larger surface than the Dalmarnock boiler, and the Lake- 
side economiser is 29 per cent. larger than the Dalmarnock 
economiser per pound of steam generated. This vast difference 
explains fully the lower leaving temperature obtained at Lake- 
side ; lower leaving temperature means higher efficiency, but 
as it is due to boiler and economiser surfaces, it cannot be 
credited to the system of firing. 

I proceeded to show that the boiler efficiency is not a fair 
criterion of the performance of a system of firing. First costs 
of plant and building, costs of labour, auxiliary power, cost 
of repairs and load factor must be taken into account, and 
I believe I proved that in overall economy the Dalmarnock 
mechanical stoker is superior to the central pulverising plant 
at Lakeside. 

I have not proved that the efficiency of the Dalmarnock 
station is higher; in fact, I never attempted to prove it, as 


| Ville over hilly road. 





and the attempt of Mr. Brownlie to misrepresent my remarks 
would better be re by a straight counter-proof, which, 
to be serious, shoul neern the system of firing and not power 
stations, boilers, &c. 


Erith, January 7th. B. PocHoBRapskxt. 


Srm,—One of the most striking pieces of evidence of the success 
of pulverised coal firing over stoker firing is at the Colfax power 
station at Pittsburg, which is being built in five plant units of 
60,000 kilowatts each. It will eventually use most of the flow 
of the Allegheny River for condensing purposes, and it is within 
a mile of a coal mine owned by the same financial group. 

The first unit was erected about five years ago with the largest 
boilers that had then been built, each having a single mechanica! 
stoker. Everything was done and every instrument connected 
up which would make the plant as perfect as possible, and it 
was operated by the highest skilled engineers that American 
universities could turn out. 

Yet within these few years the consulting engineering firm in 
New York, the chief power engineer in Pittsburg, and the 
directors who are behind the huge organisation that contro|. 
Colfax came to the unanimous decision that the extension uni 
now in hand should be worked with pulverised coal. 

It would have been much easier for the engineers to have 
continued with the same stokers and boiler units, and would 

have been cheaper as regards spare parts, but the 
decision to change was made after a very thorough investigation 
of fuel working. 
some may say, “ Yes, it is the way of Americans to waste 
their money and go in for change for change’s sake.” My reply 
to such criticism is that one of the principals in the financial! 
end of the business is a British subject who lives in England most 
of the year, and bears a name that is renowned in industrial 
circles. I would also remark that Mr. John Anderson, of 
Milwaukee power-houss, came from Scotland, and Mr. Insull, 
of Chicago, is from London. 

I happen to know these facts because of having to visit Colfax 
power-house for the purpose of making a report for some clients, 
and I had occasion to interview some of those who were con- 
nected with the financial side of the owning company. 

Engineering in this country is apt to get into deep ruts, and 
the profession is greatly indebted to Mr. D. E. Brownlie for 
marshalling the facts about pulverised fuel in such a masterly 
manner; also the Council of the Institution of Electrical Engi- 
neers is to be congratulated on giving the opportunity for 
wide publicity. 

If, after studying the paper and the discussion that it is giving 
rise to, there are still some who are unconvinced that pulverised 
coal has come to stay, then all I can say is that they will be like 
the convivial old man from the back blocks, who, on being first 
shown a giraffe in a circus, said “ There aint no sich thing.” 

E. Krzseven Scorr. 


London, N. 1, January 9th. 


RAILWAY SPEEDS. 

Srm,—I was much interested in Mr. Burton Alexander's 
recent article on railway speeds, and the comparison of the work 
done at the beginning of the century with that of the present 
day. He may, possibly, be interested in the following run 
October 27th, 1923—on the Nord with the 11.52 Paris to Calais, 
which is booked in 3h. 15 min., including a stop at Amiens, 
to which station only 82 min. is allowed from Paris. The engine 
was a 4-4-2 (2.650), built in 1902, and, apparently, not since 
re-boilered ; the load light, say, about 170 tons. These engines 
were always very fast if not overloaded. I remember them 
as being used on the 7.50 a.m. ex-Paris on the 93 min. booking 
to St. Quentin before the war. 


h. min. sec. 

Paris ll 3} 

St. Denis ll 55 45 

Kilom. 15 iz 0 

in’ cae 12 04 08 

a 28 12 09 08 

o 51 20 33 

Creil (practically 1 no slack) 12 2 

Kilom. 79 . 12 38 47 

lil i2 56 Ww 

» = i3 ol BW 

(nearly stopped. signal) 

Amiens, arr. 12 0 
(Gross time, 82: min.; about 78 min. mt) 

Amiens, - y ee ay , 13 15 40 

Kilom. 144. 13 25 3% 

” 167... 13 37 55 

Abbeville .. .. 13 42 40 

Kilom. 199 .. 13 56 OO 


(nearly stop; | in station of Rue) 
Very bad slack, brakes on at 14 06 35, and passed Rang de 
Fliers at 14 10 00. 


Etaples (in speed 14 17 
Pont do Brinece <piiten 14 29 50 
Boulogne Junction .. . 14 32 35 

(relaying, single line working) 
Kilom. 2 a Dukes ee 14 39 00 
Calais Ville, pass 156 05 W 
.- po “ 


Gross time. , Amiens-Calsis Maritime os 

ee anh. ch tee 
working at Boulogne, quite 10 min. 

Note, only 26} min. Boulogne Tintelleries (very slow) to Calais 


In the other on October 2ist, 1923, a Pacific 
(3.1167), built in 1912, performed as follows :—Load, two 
four-wheeled luggage trucks and ten eight-wheelers ; plenty 





Mr. Brownlie seems to suggest, because I dealt with the subject 
of Mr. Brownlie’s paper, which was not power station efficiency 
—not even boiler efficiency ; it was system of firing. 

I am exceedingly sorry that Mr. Brownlie could not under- 
stand half I said. You, Sir, and everybody I spoke to since, 
seem to have understood quite well. I venture to suggest 
that as you understood, you found yourself in agreement with 
me. If Mr. Brownlie really thinks that the leaving tempera- 
ture obtained at Lakeside is due to pulverised fuel, and not to 
the 66 per cent. larger heat transmitting surface, why should 
not all the boilermakers henceforth reduce by that percentage 
the heating surfaces and thus cheapen the boilers, and why should 
not the Lakeside authorities promptly make almost two boilers 
out of one, and trust to Mr. Brownlie that the boiler efficiency 
will be unaltered ? 

However, what I proved during the discussion still stands, 





of f ngers ; between 350 and 400 tons : 
Boulogne Ville 13 40 50 
Etaples 14 03 (1 
Noyelles 14 25 25 
Ailly-Somme 14 57 00 
Amiens (service slack) 15 03 40 
St. Just 15 40 48° 
Clermont... 15 48 0o9* 
Creil (dead slow) 15 51 30t 
Paris Nord . - 16 35) «(25T 


* Many successive kilometres were run in & neanedn 30” each. 
+ Very slow getting up the bank to Survilliers. 


Heston, Middlesex, January 6th. J.T. Hewrrr. 
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Railway Matters. 


Ar a meeting of the Great Western directors on the | 
4th inst., it was decided to spend £12,000 on improv ing | 
the railway facilities at Portmadoc. 


In its official announcements and on its notepaper the 


London, Midland and Scottish Railway Company omits | 


the comma between the first two words. 

Tue relining of a portion of the Whiteball Tunnel, 
south of Taunton, is one of the large maintenance works 
contemplated by the Great Western y- 


AccorpING to the Ministry of Transport railway | 


statistics for September, recently published as a Stationery | 


Office publication, 2.6 per cent. more passenger journeys | 
made that month than in September, 1922, at the | 


were 
expense of 2.9 per cent. more train-miles ; but owing to 
the redaction in fares made on January Ist, 1923, the 
passenger receipts were 10 per cent. less. 


Durtne the nine months ended September 30th last, 
there was a decrease, as compared with the corresponding 
period of 1922, of 7.7 per cent. in the receipts from 
passengers, of 3.2 per cent. in those from season ticket 
holders, and of 11.2 per cent. in the parcels receipts. 
Che receipts from merchandise fell 12.6 per cent., coal 
receipts increased 0.9 per cent., and the receipts from 
other minerals rose 16 per cent. The total freight receipts 
were 4.5 per cent. down. In the total train mileage, 
there was an increase of 9.6 per cent. 


Tue London, Midland and Scottish Railway Company 
has been summoned by the Hampstead Borough Council 
for carrying out sanitary work at South Hampstead 
Station in contravention of the Council’s by-laws. The 
latter’s case was that it had power to direct the manner 
in which the work should be done; to open up the ground 


to cco Ue to uire that work should 

. done in accordance with its and to do the 
wal itself and claim the cost if the company did not do 
it. The railway company successfully replied that its 


special Act ov errode the general Act and gave the right of | 


control to it alone. The summons was dismissed with 
25 guineas costs against the Council. 


THE railway statistics for September showed a gratifying 
increase of 3.4 cent. ig.gtie tpmnnge of freight cerried. 
For the first time for some months the length of haul 
was greater. Tt was 52.7 miles, as against 52.1 miles in 
September, 1922, and, consequently, the ton-miles were 
4.7 per cent. more. A noteworthy fact was that there 
was an increase of 31.6 per cent. in the tonnage of bricks, 
and of 25 per cent. in grain. In consequence of two 
decreases in rates, the receipts, however, fell 7 per cent., 
whilst the freight train-miles increased by 1.4 per cent. 
The latter figure, with an increase of 3.4 per cent. in 
tonnage, was quite satisfactory, especially as the average 
train load rose from 127} to 133} tons, and the net ton- 
miles per engine-hour from 448] to 460}. 


In view of the centenary, in September, 1925, of the 
opening of the Stockton and Darlington Railway deputa- 


tions from Darlington and Stockton have recently waited | 


upon the Lendon and North-Eastern Railway. The 
[arlington deputation suggested that a memorial should 
take the form of a railway museum, illustrating the hi 

and development of railways at home and abroad, and 
that all the railways of the world should be asked to 
assist. The Stockton deputation pro; a anent 
memorial at Stockton, pointing out that the first line 
of the Stockton and Darlington Railway was laid at 
Stockton and that there was a tablet indicating where the 
first railway ticket was issued. It was intimated that the 
town was prepared to contribute to the cost. 

On Wednesday evening last a serious railway accident 
occurred at Crewe Station. The 5.10 Manchester train 
was standing on the main line of No. 2 platform when the 
Nottingham to Liverpool express crashed into it from the 
rear. The engine of the express cut its way into the rear 
van of the stationary train, demolishing two compartments 
and becoming completely embedded up to its.dome. The 
impact was severe, and the standing train was moved 
quite 15 yards forward. Fortunately there were few 
passengers in the Manchester train, but those who were 
seated were much shaken. There were two drivers on the 
Nottingham express, one belonging to Liverpool and the 
other to Crewe, and both had miraculous escapes. {The 
fireman also gallantly remained on the footplate, and, 
like his mates, escaped with a severe shaking. 


Tue report for the year ended September 30th, 1922, 
on the railways of Ceylon will be the last to be presented 
by Mr. G. P. Greene, the general manager, who has now 
retired after 214 years’ service. The year’s results were 
very satisfactory, as there was a substantial recovery in 
export, especially in the tea industry, which was accom- 
panied by a welcome drop in the cost of imported materials, 
coupled with a severe restriction in maintenance expendi- 
ture. Mr. Greene reviewed the progress of the Ceylon 
railways since 1901 and mentioned the report of Mr. 
R. P. Glover, formerly ot the Great Western Railway, 
who inspected those railways in 1920. Many favourable 
things, remarks Mr. Greene, were said in that report, but 
one sentence was enough for him. It was: “Ceylon 
possesses a well-found railway, with which any community 
might reasonably be satisfied.” 


WHEN the automatic signals on the Alne-Thirsk section 
of the North-Eastern Railway were brought into use 
in 1904, the number of trains over that section during 
the three summer months was 10,493, and in the same 
period of 1913 it was 11,878. By the courtesy of Mr. 
H. A, Watson, who has just retired from the position 
of general superintendent, and whose name ~ oom. 
in the New Year's Honours as being created a M.V.O 
we are able to say that last July, August and September 
the trains numbered 13,326, an increase of 27 per cent. 
over 1904. As these signals were provided in the hope 
of obviating the need of extension of the four lines of 
track that end at Alne to those beginning at Green Lanes, 
Thirsk, and as this widening has not been in hand 
and is not contemplated, this i ion automatic 


signals has been more than justified, and furnishes a lesson 


Notes and Memoranda. 





THe latest technical paper, No. 235, issued from the 
| office of the Chief Engineer with the Railway Board, 


| India, gives full particulars of the Bridge Rules of 1923, 


| and is published at six annas. 


TENSION tests on samples of Indiana limestone recently | 
made at the American Bureau of Standards, in connection 
with the design of lifting devices for hoisting large blocks 
of stone, showed valves ranging from 300 lb. to 715 Ib. 
| with an average of 535 lb. per square inch. 


AccorpINnc to the Electrician, the French Government 
has decided to lay down 700 miles of M. William Loth’'s | 
| leader cable for guiding aeroplanes in flight. The com- 
|} mercial air lines to be “ electrified’’ are, it is stated, 
Paris—London, Paris—Brussels, and Paris—Strasburg. 


Discusstne the possibility of a tube railway system 
for Caleutta, Indian Engineering says that the tunnels 
would cost oppeaieeley a million pounds a mile, and 
| Suggests that the city will have to depend for its necessary 
expansion on tramways and the motor omnibus. A 
great deal of preliminary road making will, however, 
be needed. 

At a recent meeting of the Ipswich Engineering Societ 
Mr. A. Leggatt stated that an antiquated but highiy 
efficient table engine had been discovered at King’s tar 
works two or three years ago. There was evidence that 





| driver still thought it the best engine ever made, much 


| more efficient than the new one put in twenty years ago. 


Tue bed of the Thames, between Putney and Wands- 
worth bridges, is said to have been scoured out to such | 
an extent, by flood water, that low water has become 
so low that the cooling water inlets of the Fulham elec- 
tricity plant are uncovered at low tide. It is estimated 
that it will cost £15,000 to lower the pipes so that they 
do not i navigation, to meet the requirements of 
the Port of London Authority. 

By adding traces of tetra-ethyl lead to petrol it is 
possible, according to Mr. Harold Moore, to increase 
_ — of an engine by 40 per cent. of its value 

i.c., from 20 to 28 per cent. efficiency. A petrol con- 
cated this substance and a small amount of carbon 
hloride, which is added to remove the lead in the 
form of lead chloride and to prevent corrosion of the 
eee ee 8 eS ae. 

e addition of water to the fuel has the effect of in- 
creasing the efficiency in certain directions. 


SPEAKING at a meeting of the Institute of Transport, 
Mr. E. Manning Lewis said that England could 
one of the finest inland waterway systems of the world. 
If any general improvement in the waterways was to be 
brought about steps must be taken to put them under 
an independent authority and to confine the activities 
of the railway companies to their own business. No 
| better opportunity of improving our waterways was 
| likely to occur. With comparatively little expenditure 
on the Severn craft of 600 tons could navigate as far up 
that river as Worcester. 








A REPORT quoted in the Jronmonger has been issued 
from the Municipal Laboratory, of Helsingfors, Finland, 
where an investigation into the relative value of sauce- 
pans has been in progress. A test. was made by boiling 
red currants for three hours in a number of saucepans 
of different materials, and then finding, by chemical 
analysis, how much of the saucepans had been dissolved 
in the food. The best figure obtained was that for brass. 
Copper, tin, nickel, and aluminium vessels were all found 
good, but iron was easily attacked by foodstuffs. Tin, 
next to polished brass, stood out as the best material 
for lining cooking utensils. 


A wew form of aerial, known as the “ Vertex,”’ has 
recently been evolved. It consists essentially of two 
metal rings, spaced l5in. apart by means of vertical 
rods, and held to the mast by cross-wooden framework. 
About 100ft. of wire is wound zigzag between two rings, 
which gives, perhaps, a little more capacity than would 
be possessed by a short single wire. 
ment is easily supported by means of a single mast, and 





is raised and lowered by means of a pulley and two halyards. 
The advantages claimed for this aerial are compactness 
and ease of erection, for when attached to the mast there 
is no sideways pull and the symmetrical arrangement 


| renders unnecessary the use of guy wires. 





that other companies which have widenings in view might 
take to heart, 





In the course of a paper read before the Institution 
of Petroleum Technologists, Mr. A. E. Dunstan said that 
the advantages of the hypochlorite process of refining, 
as compared with the use of sulphuric acid, may be 
summarised as follows :—(1) There is less loss on refining, 
for no aromatic hydrocarbons are lost in the form of 
sulphonic acids. (2) No acid sludge is formed, and no 
acid recovery plant required. (3) The treatment can be 
carried out in ordinary steel vessels, since corrosion 
of washers, piping, &c., is much less than is the case 
when acid is employed. Lead-lined apparatus is not 


required. (4) The sum total of operations is easier to 
carry out than the acid-refining with the acid 
recovery, &c., incident to the latter. (5) The 


is applicable to the light distillates from all types of crude 
petroleum ich contain sulphur. 

At the December meeting of the Staffordshire Iron 
and Steel Institute, Mr. N. C. Marples said that phosgmate 
of iron would diffuse into pure iron only when the latter 


was in the condition, and into low and medium 
carbon when they were heated above their A3 
or A32 points. In eutectoid diffusion of phos- 
phorus did not occur at t ures as high as 960 


deg. Cent., and this was attributable to the saturation 
of the ferrite by the carbon. The presence of | per cent. 
Pp in solution in carbon-free iron raised the 
alpha to gamma change to above 1000 deg. Cent., account- 
ing for the persistence of the cored structure of cast 

iron after aimee at temperatures just 
wit the normal gamma range. Micro-ghost lines 
could occur in carbon-free iron through the presence 
of segregated phosphide. These micro-ghost lines were 


it was the first steam engine made in Ipswich, and the | 


The whole arrange- | 








Txe Dundee Harbour Trustees propose to expend 


£118,000 on extensions of the harbour. 


Tue Newcastle-on-Tyne municipal authorities propose 
| to expend £125,000 on a new fire station. 


In connection with the sinking of t 

Seaham Harbour, the freezing process 
| be adopted. 
| ‘Tae Gas Committee of the Edinburgh Town Council 
| proposes to expend £200,000 on extensions of the gas 
| making plant. 
| DuRING a recent meeting of the Institute of Chemistry, 
at Liverpool, it was decided to form « “ National Federa- 
tion of Men of Science.” 


THE mineral production of New South Wales for 1923 
will probably reach a total value of £14,000,000, and the 
coal output 9,500,000 tong, 

A nuacert of silver wei nearly 3 tons, the lergest 
ever found, is to be exhibited in the Canadian section 
of the British Empire Exhibition. 

Ir has been decided to extend the network of the 
Caleutta Electric Corporation to the outlying 
districts by means of an alternating current system. 


new coal pits at 
|, it is 





Tue Middlesbrough Town Council proposes to construct 
another bridge across the Tees near the Newport Iron- 
works siding. It will be of the swing or bascule type. 


A Founpry Trades’ Exhibition will be held at the 
| Bingley Hall, Birmingham, in June of this year. The 
Birmingham Chamber of Commerce will be responsible 
for all arrangements. 


A ¥me broke out on December 26th at the Imperial 
University at Fukuoka, the entire building and the 
being ‘The damage is 

estimated at 5,000,000 yen—say @ million sterling. 


THE production of pig iron in Sweden during September 
was 75 per cent. in excess of that of the same month in 
1922, while the output of steel showed a similar increase. 
During October the advances were 80 and 66 per cent. 
respectively. 

Arrer being closed for three years, the Lumpsey iron- 
stone mines in North Yorkshire were reopened on the 
7th inst. with a new plant. Forty-nine blast4furnaces 
are now in operation on the North-East Coast, and more 
will shortly be restarted. 


Accorpine to the Par Eastern Review, & scheme has 
been drawn up for the d t of power from the 
waters of the Yalu River in Manchuria. The prelimi 
nary plant would develop 100,000 kilowatts, while a 
million kilowatts would be available on the completion 
of the scheme. 


By damming the Shinano River, in Japan, it is esti- 
mated that 250,000 horse-power can be developed. The 
| plant, which will cost approximately seven millions 
| sterling, will comprise units of 28,000 horse-power each. 
The power will be utilised for the electrification of the 
railway between Tokyo and Numadzu. The work is to 
be completed by the end of 1926. 


Uron her return to Liverpool this month, the new 
Cunard liner Tyrrhenia, of 17,000 tons, which was built 
by Beardmore’s at Dalmuir, is to be converted into a 
cabin ship carrying cabin and third-class passengers only. 
For the time being the vessel will operate between Liver- 
pool, Queenstown, Halifax, and New York, later taking 
her place in the company’s service between Hamburg, 
Southampton, and New York. 


A STATEMENT that it has been decided to replace the 
Lewis machine gun throughout the British Army with the 
‘Browning gun is { eaid to have been denied by the War 
Office. All that has it seems, is that experi- 
ments have been made, and are still taking place, not 
only with the Browning gun, but with other automatic 
guns, but no decision has been arrived at for the adoption 
of any of them in place of the Lewis. 


We hear that the Post Office authorities have decided 
to put in hand immediately the erection and equipment 
| of the new “ Bishopsgate " telephone exchange in Little 

Pearl-street, E.C.2. A contract for the erection of the 
building has been placed, and operations will be started 
at once. The new exchange will be the first automatic 
exchange in London. Each of the projected new exchanges, 
for several of which sites have already been selected, will 
be designed for automatic working, and the placing of the 
Bishopsgate contract marks the first definite step towards 
the complete change over of the City system from manual 
operation. 

‘I~ connection with the Gothenburg Jubilee Exhibition 
which was held last summer, the Swedish” Board of Trade 
issued a brochure with parallel texts in English and 
Swedish containing data concerning some phases of the 
development of Swedish industrial life during the last 
decades. The compilation, the title in English of which is 

‘Some Data Illustrating the Development of Swedish 
Industrial Life during the Last Few Decades,”’ is intended 
as a commentary to the Board of Trade’s statistical 
exhibits and is of necessity highly concentrated, but it 
is of interest as showing the rapid ent which 
has taken place in Swedish economic life during the last 
thirty years or so. 


Pxans for a large power development scheme on the 
St. Lawrence River, near , to be carried out 
in with the Provincial and Federal Govern. 
ments, have been put forward by Sir Adam Beck. The 
scheme proposes a dam, control works, and development. 
which will cost from 75 to 80 million dollars, ting 
350,000 horse-power for use in Ontario. power 
dam will raise the level of the water in Toronto Harbour 
by 2ft., and in Montreal Harbour by a foot and a half. 
The development will take five or six _— to complete. 
and the carrying out of the sch dent on the 
consent of the Dominion Government at the co-operation 
of the United States Government, either as a Government 














only revealed by etching with a cupric reagent, and not 
by pierie acid. 


or through a private company. 
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The Modulus of Elasticity. 


11, 1924. 


For a great many purposes we are concerned | 


mainly with the strength and ductility of metals ; 
so long as our materials do not suffer damage 


by permanent changes of length or shape, and do | 


not fail under shock or fatigue, we are well satisfied. 
There are, however, important uses of metal in 
structural work of all kinds where stiffness as well 
as strength is of vital importance, and when 
calculating this stiffness the engineer makes use 
of the modulus of elasticity or ‘‘ Young’s Moduius ”’ 
as his basis. The approximate values of this 
elastic constant are well known for the usual 
structural materials—as, for instance, the familiar 
figure of 30 millions for steel. For most purposes 
of this kind, quite an approximate value of the 
constant is sufficient, since the allowable elastic 
deflections are always small, and a variation of 
5 per cent. would rarely make much difference. 
As a result of this mental attitude, the study of 


the elastic properties of materials of construction | 


has been very considerably neglected until quite 
recently. It is, in fact, only the special conditions 
attaching to aircraft construction which have 
called special attention to the matter. 

In the ordinary way, it is usual to compare the 
strength and structural values of materials on the 


basis of their tensile strength usually on their | 


ultimate or breaking stress, and—as we have 
recently pointed out—there is still ample justifica- 
tion for adhering to that basis. In aircraft con- 
struction, however—whether we think of the huge 
light structures of rigid airships or of the smaller 
but extremely light metal spars which are now 
becoming important in aeroplane work—failure 
appears to occur very rarely if at all by the tensile 
fracture of a member. Long before the tensile 
limit is reached at any point in such a structure, 
one or other member or part of a member begins 
to buckle under compression, and the stress at 


which such buckling begins is dependent both | 


upon the actual design of the part and on the 
elastic modulus. For those parts of such struc- 


tures which are exposed to compression and are | 


liable to either primary or secondary failure by 
buckling, a high elastic modulus is considerably 
more important than actual strength as measured 
by a tensile test or Brinell number. 


research and improvement—that the investigators 


working on new alloys, whether of steel or alu- 


minium, should. concentrate their attention on 
elastic stiffness rather than on tensile strength. 
No doubt a certain amount of improvement on 
such lines is possible, but it seems to be limited 


At first | 
sight it would seem that there is here a com- | 
paratively untouched and promising field for | 





in a remarkable way. This limitation arises 
|from the fact that the elastic modulus of any 
given metal is only comparatively slightly affected 
| either by alloying with it other metals or by any 


|kind of thermal or mechanical treatment. The 
| elastic modulus of the entire range of the alloys 
of iron, including mild steel, on the one hand and 
hardened alloy steels on the other, lies within 
such limits as 28 to 32 million pounds. Such a 
range entails a variation between extreme values 
of not much more than 15 per cent., which, in 
view of a corresponding range of from 20 to, say, 
120 tons per square inch in tensile strength, is 
surprisingly small. What is the real inner meaning 
of such relative invariability in elasticity remains 
to be established ; it must depend upon the nature 
|of the inter-atomic cohesive forees which resist 
the effort to bring about any separation of the 
_cohering atoms from one another, Until we know 
a good deal more about the nature of these cohesive 
forces, however, we cannot hope to arrive at a 
satisfactory explanation of such facts, We can 
only leave the matter in this position, that while 
additions of alloying elements often make an 
immense difference to other physical properties 
of metals, such as tensile strength or electrical 
conductivity—a difference often seemingly quite 
disproportionate to the amount of alloying element 
| introduced—there is no such marked effect on the 
elastic modulus. Tungsten, for instance, has a 


5 | very much higher elastic modulus than iron ; yet 


| the addition of as much as 20 per cent. of tungsten 
|to iron only affects the elastic modulus to the 
| extent of a few per cent. It would seem that the 
introduction of, comparatively, a few stranger 
'atoms so far disturbs the inner arrangement of 
metals as to affect very materially the manner in 
which they yield under higher stresses, but that 
it does not affect the pull between atom and atom 
so long as the stresses are not high enough to cause 
actual permanent inter-atomic movement. 

With these still somewhat speculative questions 
as to the inner mechanism of strain, the engineer 
is only indirectly concerned ; it is, however, of 
considerable importance to him to know whether 
metals or alloys of higher elastic modulus can be 
or are likely to be produced. The answer would 
| seem to be that very great improvements in the 
elastic modulus are not likely to be achieved 
| unless the basis metal itself is one of higher elastic 
| modulus—as, for instance, would be the case if we . 
could utilise alloys of iron and tungsten in which 
the latter element largely predominated. Im- 
provements of the order of 50 or 100 per cent., 
therefore, are not to be expected in the near 
future. On the other hand, there are variations 
in elastie modulus between different varieties of 
steel, and as the result of different treatment 
which, although relatively small, are well worth 
consideration both by the investigator of alloys 
and by the designer in search of the best material 
for a spring or a light strut. Even a difference of 
| 20 per cent. in the desired direction may make 
quite an important difference to the stiffness of 
a light strut—and such variations, although they 
cannot as yet be produced at will, have at times 
been observed. The whole question is not one 
which is of importance at the present time to the 
greater bulk of engineering practice ; it is, however, 
extremely important for certain purposes of an 
advanced nature, and is likely to. become increas- 
ingly important to wider fields in the future. It 
should certainly not be neglected as it has been 
until recently. 


Atmospheric Corrosion. 


ENGINEERS as a whole are thoroughly alive to 
\the importance of the problems of corrosion in 
general, but the aspects of the subject which 
_more generally come under their notice are those 
in which active and rapid corrosion results from 
exposure to sea-water or other liquids. For 
instance, the question of the corrosion of condenser 
tubes is one upon which attention has for some 
time been specially focussed. In a paper read 
before the Faraday Society on December 17th, 
however, the question of atmospheric corrosion 
is considered in detail, and the results of an ex- 
tended research on the subject are described by 
Mr. W. H. J. Vernon, At first sight it might 
appear that such a subject is of interest, mainly 
apart from the metallurgist, to the architect 
| who is concerned with metal fittings and attach- 
ments on the outside and inside of buildings. 
| This point of view is appreciated by the architects, 
| who have taken part in the organisation of the 
| research carried out by Mr. Vernon for what is 
'now the Atmospheric Corrosion Committee of 
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the British Non-Ferrous Metals Research Associa- 
tion. The matter is, however, one which is also 
of very considerable importance to the engineer. 

It is true that Mr. Vernon largely concerned 
himself with the incipient stages of corrosion 
which very materially affect the external appear- 
ance of metal objects without, at first at all events, 
affecting their strength or utility. To the archi- 
tect and the decorator, the surface tarnishing 
of metal fittings is a very serious matter, and so it 
may be to the manufacturer of such goods, who 
should be grateful to Mr. Vernon for any guidance 
he can give him. Even here, however, Mr. 
Vernon’s results are not as yet likely to be imme- 
diately helpful, since he oe necessarily begun 
his studies of such corrosion by working with 
bare metal surfaces, and in practice protective 
coatings are in very extensive use. While Mr. 
Vernon has no doubt been right in his choice, 
it must be borne in mind that a metal which 
tarnishes with relative rapidity when bare may 
prove better suited for the application of a varnish 
or lacquer, and may, when thus treated, be superior 
to seemingly more resistant metals. The engi- 
neer looks at the whole question from a very 
different point of view. Appearance is, in most 
cases, of secondary importance, but in regard 
to protective coatings, two widely different classes 
must be considered. On the one hand, there 
are the fixed structural parts, mostly made of 
iron or steels, which can be, and universally are, 
covered with one or other type of protective 
coating—usually paint. It is admitted that 
different varieties of iron and steel suffer from 
corrosion in varying degrees according to their 
own composition, and also in dependence upon 
the kind of atmosphere to which they are exposed. 
The problem of finding an ideal, or even approxi- 
mately ideal protective coating for structural 
steel, also, is far from solution. But even if we 
confine ourselves to non-ferrous metals, we shall 
meet many problems of engineering importance. 
In a great many cases, fortunately, the non- 
ferrous metals employed by the engineer are 
automatically protected from corrosion by a 
coating of oil or grease with which they become 
covered in service. In other cases, a dimming 
of external splendour by surface tarnishing is 
not a very serious matter, although on such 
things as locomotives and marine engines a good 
deal of time is often spent on cleaning and polish- 
ing fittings and parts made of brass or copper. 
It must, however, be borne in mind that even where 
surface tarnishing might be regarded as un- 
important, it yet represents the commencement 
of a process of deterioration which may lead to 
results much more serious than a loss of shining 
brightness. The fact is that, in a number of 
metals—and steel is probably to be included 
in the number, in certain circumstances, corrosion 
—and especially atmospheric corrosion, is at 
all events a powerful accelerator, if not an actual 
cause of a type of dangerous failure. We are 
most familiar with this phenomenon under the 
name of ‘ season cracking” in cold-drawn brass, 
but similar phenomena occur in such widely 
different metals as lead and steel. The real danger 
associated with this type of corrosion and crack- 
ing is that it tends to penetrate seriously into 
the depth of the metal while the surface may 
show only slight deterioration. 

Mr. Vernon’s researches are not yet sufficiently 
advanced to offer much guidance to the engineer 
in his choice of materials from the corrosion 
point of view. One practical experience, however, 
is borne out by certain experimental results 
described in the paper which distinctly 
confirm the view that highly polished surfaces 
offer greater resistance, particularly to the early 
stages of atmospheric corrosion, than rough 
surfaces. The flowed surface layer produced by 
polishing appears to be decidedly less readily 
attacked than the undisturbed metal below. 
This difference between rough and polished surfaces 
is, of course, well known in practice, although 
the effect of a casting skin must sometimes be 
taken into account. The value of continual 
polishing, however, is clearly explicable on this 
ground. If the slight amount of surface tarnish 
which forms day by day is removed, mainly by 
rubbing and the action of fine abrasives con- 
tained in polishing pastes or fluids, the polished 
surface is constantly maintained and renewed. 
Brass and even aluminium fittings, which are 
thus subjected to daily polishing, or even to the 
constant polishing action of the human hand 
on such fittings as handles, &c., are known to 
withstand for a long time conditions—such as 
those found at sea—in which the same material, 








left to itself, would become completely disin- 
tegrated in a few months. That is one reason 
why neglect, in such cases, brings with it exces- 
sively rapid deterioration. On the other hand, 
no polishing process, whether natural or inten- 
tional, is likely to be quite thorough ; there are 
apt to be nooks.and crannies which neither the 
grasping hand nor the polishing rag reaches, and 
at such points deep-going corrosion is liable 
to begin. Protective coatings, which are not 
likely to be worn or rubbed away from such spots, 
afford one means of protection. Still better is 
careful design which strictly avoids inaccessible 
corners. In time, it may well be hoped that 
metallurgical progress will furnish us with the 
ideal non-tarnishable metal. Meanwhile, design 
and practice must adapt themselves to make 
the most rational use of such materials as are 
available. This is one of those cases in which 
eare in smal] details brings with it quite a dis- 
proportionately large reward. 
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Jane’s Fighting Ships, 1923. Edited by Dr. Oscan | 


PARKES and Francis E. McMurtrrie. Sampson 

Low, Marston. 42s. net. 

WE have had occasion, more than once of late, to 
remark on the undiminished interest which naval 
affairs continue to attract both in this country 
and abroad, despite the sweeping reduction in the 
world’s combatant fleets as the dual result of 
diplomatic negotiation and financial stringency. 
Text-books, and other publications relating to naval 
armament, appear to be as much in demand as ever, 
and of them none is assured of a warmer welcome 
than the new edition of the illustrated encyclopedia 
of war fleets that the late Mr. F. T. Jane founded 
twenty-four years ago. The volume is now edited 
jointly by Dr. Oscar Parkes and Mr. F. E. McMurtrie, 
both of whom possess a comprehensive and detailed 
knowledge of modern naval material. Their task 
in preparing the 1923 issue was one of revision 
rather than amplification, for whilst there are large 
programmes of new construction on the carpet, none of 
them have matured as yet, and in the meantime scores 
of ships have disappeared from the British and 
foreign navy lists, leaving gaps which at present 
remain unfilled. 

But if anyone imagines that sea power has ceased 
to be a factor of weight in international affairs, 
a glance through “* Fighting Ships ” will speedily un- 
deceive him. Illustrations and descriptions of capital 
ships alone occupy a great many pages; aircraft 
carriers, large and small, are now reinforcing all 
the major fleets, and the number of cruisers, torpedo 
craft and submarines, is appreciably growing. In- 
cluding those already in the building stage, nearly 
275 new vessels of war, ranging from 10,000-ton 
cruisers to smal] submarines, are embraced by the 
programmes adopted, or contemplated, in the United 
States, Japan, France and Italy, without counting 
such ships as Parliament may vote for the belated 
strengthening of our own naval forces. It will be 
seen, therefore, that disarmament is the very last 


cruiser Kirishima, which bears a family resemblance 
to H.M.S. Tiger. In several of the new Japanese 
cruisers an aeroplane hangar is fitted below the for- 
ward bridge, with a take-off platform supported 
by stanchions placed between the two bow guns. 
We ean only say that this arrangement may be more 
practical and less clumsy than it appears to be. 
The illustrations of new Japanese submarines will, 
doubtless, be studied with attention by those who 
believe that future naval operations, even in the 
Pacific Ocean, will be largely conducted by craft 
of this type. -Two new battleships, six light cruisers. 
and a number of submarines, joined the United 
States Navy during the last year, and all are fully 
described in the volume under notice. 

It is a pity that the admirable series of “ bird’s 
eye” views of this American section, showing the 
appearance of typical men-of-war as seen from 
aloft, cannot be extended to other navies; but 
no doubt there are obstacles in the way. Warship 
identification from the air promises to play such 
an important part in the naval campaigns of to 
morrow that the preparation of special diagrams 
to facilitate this task is only a question of time. 
We have it on good authority that the sharpest 
eyes at distinguishing sea-level ship profiles are 
| baffled when it tomes to identifying the same ships 
| from a position overhead. 

The silhouettes which have always been a dis- 
| tinetive feature of ‘‘ Fighting Ships ” have been drawn 
and redrawn until, in the present issue, they approach 
perfection. In this, as in other features, the volume 
affords evidence of meticulous revision and of a 
resolute determination on the editors’ part to achieve 
the highest possible standard of accuracy. The 
result is that “‘ Fighting Ships*’ may be consulted 
with entire confidence by all who wish to inform 
themselves generally of naval progress in this country 
and elsewhere, or to settle a doubtful point relating 
to the design of any man-of-war now in existence. 
Having said this, it seems superfluous to add that 
the book is indispensable to all who are interested. 
professionally or otherwise, in naval development. 
In the realm of Service literature it stands alone, 
simply because no other publication devotes a tithe 
of the same space to that pictorial record of progress, 
which is, after all, more striking, more impressive, 
and more convincing than endless columns of letter- 
press. 
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term that could be applied to the naval policies | 


of the great Powers at the present day. 

Few changes are noticeable in the British section 
of the book. The battle fleet remains what it was 
@ year since, and will, in fact, undergo no altera- 
tion until the completion of the Nelson and Rodney, 


some two years hence, automatically displaces four | 


older ships—‘* King George V.” class and Thunderer 
—which must then be scrapped. Two of our battle- 
cruisers are being extensively refitted—the Tiger 
at Rosyth and the Renown at Portsmouth. The 
last-named is to have a new armour belt and improved 
bulges. Our meagre fleet of ocean-going cruisers 
has recently been augmented by the Vindictive, 
a ship of the 9750-ton “ Raleigh” class, which has 
been reconverted to her original design after serving 
five years as a mother-ship for aeroplanes. The 
latest aircraft carriers—Hermes and Eagle—are 
clearly described and illustrated, the number of views 
devoted to the former testifying to the interest 
which her novel design has evoked. With the excep- 
tion of the cruiser-minelayer Adventure, the dis- 
placement of which is given as 7000 tons, no vessels 
of any description are now being built for the British 
Navy, a circumstance which, we need hardly say, 
is without precedent in modern history. 

The foreign sections have been enriched by new 
diagrams, data and photographs. Plans are given 
of the latest French cruisers and destroyers, the 
latter being ships of particular interest by reason 
of their heavy armament and high speed. In view 
of the American discussion on gun elevation, it. is 
instructive to learn that the three largest French 
battleships have recently had their turret mountings 
modified to permit of an increase of 5 deg. in the 
angle of elevation, with the result that their 13.4in. 
guns can now range up to 23,000 m. There are some 
remarkably fine views of the most important Japanese 
ships, the best being a new photograph of the battle- 
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charging into a basin. 
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engine actuating, 
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completed at the 1 
triple-expansion 
pumps having & illion gallons per 
, and a Belliss and 
turbine driving a centrifugal pump 
ted by Mather and Platt, 
for the pumping installation 
Babcock and Wilcox boilers, 


sluices. Access is 
Morcom’s steam 


of similar capacity, 
Limited. The steam 
be supplied by eight 
coal being stored in 
The construction 0 
by Christiani and 
primary open rapid gra 
ing between | million an 
at rates of between 100 and 
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each having an area of about */ 
ancillary works, 
to contain about 


concrete, the upper part 
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of the shaft. An outer shaft co 
f the filter beds is being carried out 


d will consist of eighteen 
vity filters, each capable of filter- 
d 2 million gallons per 24 hours 
200 gallons per square foot 
» slow sand filters, 
an acre, together with 
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tered water conduits 


recently been completed 


neith 


additional head of 80ft. 
Babcock and Wilcox, 


purpose. 


of an adit is in p 


Eynsford to supply this 


during the past year at 


concrete columns. 


The pumping 


stalled in an existing boi 
for the purpose. 


injection heavy oil engines 


gallons per 24 hours again 


sedimentation of the sand-washing water, &. The 
primary rapid filters and house, together with the ancillary 
overhead wash-water tank and compressor and wash- 
water pump-house, will be constructed of reinforced 
concrete, the slow sand filter beds and sedimentation 
tanks of mass concrete lined with brindle brickwork, 
and the suction tank of mass concrete walls and floor, 
with reinforced concrete columns and roof. The raw 
water will be obtained from the adjacent Walton Reser- 
voir, and will be supplied to the primary filters through 
two lines of 48in. diameter pipes, the rapid filter beds 
being divided into four batteries, each having « 36in. 
diameter inlet. The apparatus for two of the batteries 
will be supplied by the Paterson Engineering Company, 
and for the other two by Candy Filter Company. The 
filter units are arranged along either side of a central 
covered clear water channel, discharging iato an inspec- 
tion basin from which the filtrate is 
sand beds through @ cast iron conduit having 4 diameter 
of 60in. The inlet branches, 27in. in diameter, are taken 
from this conduit to each of the filter beds. The outlets 
from each of the filter beds are 2lin. in diameter, cont rolled 
a Venturi type of meter. These outlets connect to 
varying from 36in. diameter 
at the commencement to 60in. diameter at the suction 
basin. No structural work has been commenced up to 
the present time, the contractors being engaged upon 
the excavation. A connection 36in. in diameter has 
John Mowlem and Co. between 
high-pressure mains in estminster Bridge-road, in the 
Soushond of the County Hall, and in Tooley-street, 
in the neighbourhood of London Bridge Station. 
At the Board’s Surbiton station, an additional pumping 
unit is being installed in a new building, which is being 
constructed by Humphreys, Limited. The new installa- 
tion, which is being provided by C. A. Parsons and Co., 
will consist of a steam turbine driving two Mather end 
Platt centrifugal pumps, one of the pumps giving a direct 
supply of 20 million gallons per 24 hours against 4 head 
of 170ft., and the other, being @ booster pump with a 
capacity of 3 million gallons per 24 hours, against an 
The steam for the new plant 
will be supplied by five Lancashire boilers, constructed 
which will be installed in an 


existing boiler-house which is being adapted for the 


ivered to the slow 


WoRrKS FOR THE IMPROVEMENT OF Wet Surry IN THE 
Kent District. 


In the Board’s Kent District at West Wickham, pump- 
ing machinery, consisting of a triple-expansion vertical 
engine driving plunger pumps, directly, and well pumps 
by means of @ connecting-rod and rocker, has been in- 
stalled by Hathorn, Davey, the pumps having @ total 
capacity of 2} million gallons per 24 hours against a head 
of 350ft. This pumping installation is at present being 
used to keep down the water in the well while the driving 


rogress. 

At Eynsford an engine-house is being built by William 
Moss and Son, of Loughborough, to contain pumping 
machinery, which is being supplied by Cochrane and Co., 
consisting of two units, each having a capacity of | million 
gallons per 24 hours against @ total head of 700ft., the 
pumps consisting of deep well bucket pumps and three- 
throw horizontal plunger surface pumps actuated by solid 
manufactured by Ruston and 
Hornsby. The supply from the new well at Eynsford 
will be delivered through a new 12in. main which is now 
being laid from that station to Swanley Junction, and also 
to @ service reservoir containing about 7? million gallons, 
which is in course of construction at Well Hill, Chelsfield, 
by Fred and T. Thorne, of the Isle of Dogs. The walls 
and floor of the reservoir will be of massed concrete 
and the roof of reinforced concrete supported on reinforced 
concrete columns. The laying of 6 12in. main from 
reservoir will be commenced 
probably during the coming year. 

Covered service reservoirs, containing 5 million and 
1} million gallons respectively, have been completed 


Bromley and Bickley. The 


Bromley Reservoir was constructed by R. Robinson 
and Co., of Westminster, 
by Concrete Piling, Limited, of Westminster. These 
reservoirs have floors and walls of massed concrete, the 
roofs being of reinforced concrete supported on plain 


and the Bickley Reservoir 


At the Board’s Deptford station an additional pumping 
unit is in course of erection in & new engine-house built 
by William Moss and Sons, Limited, of Loughborough. 
installation consists of two Wort hington 
engines transferred from a disused pumping station 
of the Board, and fitted by Messrs. Worthington-Simpson 
with new pump ends, each having 4 capacity of 1} million 
st a head of 300it. The steam 
will be supplied by two Lancashire boilers manufactured 
by Ruston and Hornsby, Limited, which are being in 

(enous which has been adapted 








Great Western and the 








period 


THE organisation of the London, Midland and Scottish 
Railway has not made as much progress as that of the 


London and North-Eastern 


The amalgamation of the Midland—a well-administered 
railway, which enjoyed the special advantage of being 
controlled from central headquarters- with the London 
and North-Western, where there was much confusion 
owing to the inclusion of the Lancashire and Yorkshire 
only twelve months previously, made the prospect of 
evolving a perfect scheme at once quite hopeless. A 
definite step has now been taken as regards the operation 
of the railway, and it is significant that the headquarters 
of that department are to be at Derby, with branch 
offices at Crewe, Manchester and Glasgow. The chief 
general superintendent continues to be Mr. J. H. Follows, 
| who will have under him 
the passenger service—Mr. 
service—Mr. Ashton Davies. Mr. C. P. Byron is the 
commercial superintendent, and Mr. J. E. Anderson 
will be the superintendent of motive power. Mr. Anderson 
was the locomotive works manager at Derby, and deputy 
C.M.E. during Sir Henry 


separate superintendents for 
R. Killin—and for the freight 


Fowler's absence in the war 
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5-Ton Underhung-Jib Crane. 


Wer recently hed an opportunity of inspecting an 
interesting 5-ton crane which Joseph Adamson and Co., 
Hyde, have constructed for John Summers and Son, 
Limited, of Shotton, near Chester. It is of the overhead 
travelling underhung jib type, the object of the underhung 
jib being to reach into adjoining bays, or even beyond the 
end of the shop in which it is installed, and thus enable 
loads to be lifted and transferred from shop to shop with 
out the use of tramways or bogies. The crane is con- 
structed to carry its load of 5 tons at a radius of 22ft. 6in. 
from the centre of the crab and the span of the crane is 
57ft. 4in. between the centres of the gantry girders. 
The speeds under full load are as follows :—Hoist, 35ft. 
per minute actuated by a 20 brake horse-power electric 
motor; cross traverse, 100ft. per minute actuated by 
a 124 brake horse-power electric motor; longitudinal 
travel, 300ft. per minute actuated by a 30 brake horse- 
power electric motor ; and slewing at the rate of three 
revolutions per minute actuated by a 12} brake horse- 


power motor, all these motors running at 700 
revolutions per minute. 
From the general view above and the drawing on 


page 48, it will be seon that the crane is of very robust 
construction. The wheel bases have been made specially 
wide so as to give good load distribution on the gantry 
girders and to reduce the amount of deflection to a 
minimum. While these features are desirable in ordinary 
cranes, they are essential with the underhung jib type of 
crane because the local loads vary so enormously according 
to the position of the jib. For example, with the jib at right 
angles to the main girders of the crane the load is con- 
siderably increased on one girder, the other being corre- 
spondingly relieved for the tune. Similarly, when the line 
of the jib lies under one of the crab runners or near one of 
the main runners in the end carriages, the local wheel load 
and axle load will perhaps be three or four times the 
normal, so that axles, wheels, girders and structure gener- 
ally have to be designed with proportions approximating 
five or six times the nominal capacity of the crane. 

The main girders A, Fig. 1, are of box section, stiffened 
with diaphragm plates, and they have rails B on the top 
flange, which are held in position by means of clamps 
spaced at 12in. pitch. These clamps are shaped to fit the 
bottom flange of the rail so as to prevent any tendency to 
turn, and are registered by means of turned and fitted 
bolts, the heads of which are on the outside of the box of the 
girder. The advantage of this construction will be fully 
appreciated when it becomes necessary to replace a worn 
rail. The longitudinal travelling motor and brake ere 
situated in a central position on the side of one of the main 
girders and attached to a common bed-plate on the plat- 
torm level, thus giving ease of access for inspection pur- 
poses. The crab isa rigidly braced steel structure mounted 
on four runners, all of which are geared to one motor. 

The jib is centred by means of a fixed pin C, mounted 
on the crab at the top, and a circular steel track and 
runners D at the bottom. These runners are carried in 
square-seated brasses, which are split to provide a satis- 
factory means of teking up the wear. A steel casting E 
forms the top of the vertical limb of the jib, and it is 
machined to receive the ball bearings which take the 
horizontal and verticel thrusts. The sides of this portion 
of the jib are plated to form a housing for the circular 
eurrent distributjon gear F, which is fixed to the lower 
end of the centre post and there is a large inspection door 
to give access to the collectors, &c. 

The lower housing of the vertical thrust bearing is 
grooved on the top to receive a packing ring lin. square, 
and is held against the rotating casting above it by springs 
which are adjusted by set screws G projecting at the 
bottom. The centre post is also reduced in diameter at 
the bottom to form a joint, so as to seal the bottom of the 
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post against a steel disc H, which is interposed between 
the nut and the collector base, and thus prevent oil 
running down the threads of the screw of the centre post. 

The channels J—shown in the sectional view of the 
crane, Fig. l1—and on the side of the vertical limb of the 
jib, are for use in case it becomes necessary to take out 
the centre post at any time. The whole of the rev@ving 
part of the crane can be independently supported by 
means of packings inserted between these channels and 
the bottom plate of the crab frame. They are also 
serviceable as a safety device in case the centre post 
should become fractured by any cause, in which case 
the amount the jib would fall would be limited by the 
extent of the clearance between these channels and the 
frame which is only a working clearance of jin. The 








durability and to eliminate noise. With the exception of 
the bevel pinions driving the traversing motion of the 
crab, there are no overhung gears and all the high-speed 
shafts are lubricated by means of oil ring bearings. Almost 
all the bearings were bored in position after first being 
fixed in their respective positions by fitting bolts and, 
where possible, every bearing is split to facilitate repairs, 
&c. Both the main and the crab runners have thick steel 
tires shrunk on iron centres and the steel spur rings driving 
them are made separate. They sre registered to the iron 
centre and secured in position by turned bolts. The axles 
revolve with the runners and rotate in self-lubricating 
bearings, the lubrication being effected by means of a roller 
floating in an oil bath situated underneath each bearing. 
The rotation is effected by means of an excentric collar 





i 
FIG. 1—SECTION OF 5-TON UNDERHUNG-JIB CRANE 


slewing motion is effected by a motor and worm reduction 
gear K arranged on the side of the jib and is fitted with 
@ spring-loaded clutch which will operate and allow the 
jib to swing freely in case it should foul the shop stanchions 
while the crane is travelling. In conjunction with this 
device, the runners L, which engage with the angles 
secured to the inside web of the main girders, are intended 
to prevent the crab runners being lifted off the bridge rails 
in that emergency. 

All motions are fitted with automatic electric brakes to 
bring the crane to rest when the controllers are in the 
* off Eyre These brakes are the rigid arm type 
designed for ready adjustment and provided with Ferodo 
brake linings. Cast steel wheels and forged steel pinions 
with machine cut teeth are used throughout the crane, 
and the first motion pinions are forged solid with their 
shafts. The first motion gears are all enclosed in cast 


iron gear cases, which are flooded with lubricant to ensure 





turned on the axle and a corresponding recess bored in the 
boss of the runner. 

In order to give the operator adequate control of the 
crane and a good view of the load, the cage is carried in 
@ forward position on the jib. It contains the four con- 
trollers and the crane protective panel, the resistances 
being carried on the top of the platform behind the cage. 
The circular collector rings are very large in diameter to 
avoid cramping the connections, and each ring can be 
taken away independently without disturbing the next. 
Each ring has two brush collectors and are shields are 
interposed between the rings. There is a limit ‘switch to 
prevent overwinding. 

The crane went through all the tests imposed satis- 
factorily, and the maximum deflection at the jib head 
under full load with the jib parallel to the crane girders 
was about l}in., this being increased to about 2in. when 
the jib was at right angles to the main girders. 
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Gas Engineering in 1923. 


ALTHOUGH in many industries the past year did 
not live up te the hopes which were expressed at its 
opening, it certainly cannot be regarded as dis- 
appointing to those associated with the gas industry. 
One feature in particular stands out, namely, the 
successive reductions which were announced in 
the prices charged to consumers of gas throughout the 
country. Upon that important fact a good deal of 
the year’s history must necessarily hinge, for when 
gas could be sold at a price lower than that met with 
for some seven or eight years, it follows that the 
conditions governing its manufacture must have 
materially improved. That, indeed, was the case. 
In the first place there was an entire absence of those 
particular labour disputes and stoppages which had 
done so much to impede progress in ing years, 
the price of coal continued to favour the buyer, and 
reductions were once again witnessed in the wages 
paid to gas workers. In considering the principal 
items which go to influence the selling price of gas 
it will be appreciated that technical efficiency can 
in reality play only a subsidiary part, and that in 
times of high and unstable markets the costs of coal 
and labour, and the prevailing values of by-products, 
must in the main influence the result. The gas 
industry, in other words, is largely at the merey of 
external factors over which it has little, if any, 
control. 


The Therm. 


The past year fortunately showed every indication 
that the therm system, introduced by the new 
legislation of 1921, had finally settled down. Gas 
undertakings no longer regarded the system in the 
light of a somewhat capricious novelty demanding 
more than customary vigilance. and even the most 
sceptical of consumers seemed at last to understand 
that therms were in reality something more than 
they were originally accused of being, namely, a 
timely invention on the part of the gas undertakings 
to conceal the cost of the commodity they distribute. 

Early in the year the Departmental Committee 
which had been appointed by the Board of Trade 
to inquire into the therm basis of charging for gas 
issued its report, and those who, in ignorance of 
their own interests, had called for a return to the 
volume-basis of charging were doomed to disappoint- 
ment. The committee not only recommended that 
the therm system should be continued, but that it 
should be extended to all statutory gas undertakings 
within the scope of the Gas Regulation Act. The 
result of the inquiry was not difficult to foresee, and 
during the hearing of the evidence it became more 
and more apparent that, where representations were 
made, they bore little relation to the therm system 
per se, but merely showed that the average individual 
with no technical knowledge was incapable of per- 
forming a comparatively simple calculation involving 
elementary multiplication and division. Neverthe- 
less, the inquiry—which was welcomed by the gas 
undertakings—did good all round. It vindicated 
the therm system, it certainly proved an education 
to the gas consumer, it “‘ broadcast ’’ the new expres- 
sion so that it no longer appeared in the light of a 
suspicious novelty, and it gave a quietus to irre- 
sponsible newspaper reports which conjured up visions 
of the consumer being exploited for the benefit of a 
so-called monopoly. 


Carbon Monoxide. 


When the therm had successfully cleared its 
character the gas undertakings found themselves 
face to face with a no less virulent campaign con- 
ducted against the presence of carbon monoxide in 
towns’ gas. A somewhat serious accident caused by 
the fracture of a gas main, owing to road subsidence, 
at Bethnal Green, gave impetus to the attacks of the 
critics, who were evidently in ignorance of the fact 
that only some two years had passed since a committee 
appointed by the Board of Trade had taken a large 
volume of evidence on the expediency of reducing 
the carbon monoxide content, and had reported against 
any limitation of the kind. Mr. D. Milne Watson, 
the governor of the Gaslight and=Coke Company, 
stated that carbon monoxide is present in both coal 
gas and water gas, of both of which it is a combustible 
and essential ingredient and cannot be removed. 
Mr. Milne Watson remarked further that the gas 
as supplied by his undertaking had the same com- 
position as that supplied for the past thirty years, 
and that compulsory limitation of carbon monoxide 
would impose upon the majority of gas undertakings 
a heavy financial burden in the provision of addi- 
tional coal-gas plant, with the inevitable result that 
the price of gas would have to be considerably in- 
creased without any corresponding advantage to the 
public. 

A suggestion was put forward during the year 
which related to the production of a so-called “* non- 
poisonous”’ gas. The process was one in which 
modification of the constituents of coal gas or water 
gas was effected by catalytic oxidation. In other 
words, carbon monoxide was to be eliminated by 
oxidising it to carbon dioxide. The whole idea, 


however, was generally regarded as being com- 





mercially, if not technically, impracticable, for in 
the first place when water gas is employed the final 
mixture obtained contains no less than 30 per cent. 
of carbon dioxide, a useless diluent which would have a 
serious effect on our present ideas of declared calorific 
value ; while, if it were to eliminate the 
carbon dioxide, the cost of removal by lime absorption 
would mean that consumers would be called upon 
to meet a heavy additional charge, even supposing 
the gas undertakings could shoulder the bill for the 
large and costly plant which would be required. In 
practice, the only method of removal which could 
possibly receive consideration would be that of 
counter-current water-washing under a pressure of 
thirty or so atmospheres, and here again the diffi- 
culties of lack of experience, exceptionally heavy 
outlay on plant, and continuous running expense 
would have to be met. 


The Fuel Research Board. 


In reviewing the events of the past year one cannot 
neglect to mention the loss which the gas industry 
sustained by the retirement, from the post of Director 
of Fuel Research, of Sir George Beilby. Taken as 
a whole, gas engineers have never been altogether 
too appreciative of research work which they consider 
is carried out under such optimum conditions as are 
never found in industrial establishments. For Sir 
George Beilby, however, they had a respect and 
admiration which was born of his ability to see at a 
glance problems as they appeared to the practical 
man rather than to the theoretical dreamer. 
tunately, Sir George’s services in a consultative 
capacity were placed at the disposal of the board, and 
it was a happy omen that the choice of a successor 
fell upon his former chief assistant, Dr. C. H. Lander. 

The Fuel Research Board continued its investiga- 
tions in connection with the production of various 
forms of fuel, and gave particular attention to the 
problems which beset the manufacture of water 
gas. The report had little to offer in the way of 
striking departures from present practice; rather 
did it deal with details such as the effect on efficiency 
of modifications in the “‘ blow and run ”’ cycle, depth 
of fuel bed, &c. It is interesting to note that there 
is one fundamental difference in the principle of 
operating water gas plant in this country and in 
Germany. Over here we invariably employ a deep 
fuelgbed and a “ blow” of comparatively long dura- 
tion, whereas the German Dellwik system embodies 
a shallow fuel bed and a short and sharp “ blow.” 
At the Fuel Research Station both of these systems 
were experimented with in an attempt to determine 
which is the more efficient. The meticulous care with 
which every detail was recorded speaks highly for 
those who were in charge of the work, and it is a 
striking fact that so far as net efticiency is concerned 
there appears to be very little to choose between the 
English and German systems. 

Those engineers whose particular sphere does not 
bring them into contact with the production of 
domestic and industrial gases would probably be 
surprised to learn that in this country alone no less 
than some 25,000 million cubic feet of water gas 
are made use of per annum, and that the world’s 
output of the same gas reaches the enormous total of 
120,000 million cubic feet, or, to speak in modern 
units, approximately 360 million therms. Such figures 
are amply sufficient to emphasise the importance of 
the process, and when, in addition, it is recalled 
that the coke consumed in this country for manu- 
facturing water gas runs into half a million tons each 
year it is apparent that no efforts should be spared 
to raise the efficiency of existing methods above their 
present none too satisfactory level. 


Smokeless Fuel. 


Work in connection with the production of smoke- 
less fuel was continued, and at the experimental 
station at East Greenwich the problem was attacked 
on new lines. It was proposed to briquette a blend 
of coking and non-coking coals by raising them to 
a temperature below the decomposition point and 
then subjecting them to pressure without any added 
binder. The briquettes were then to be carbonised 
in the new retorts. A considerable amount of pre- 
liminary work was necessary before the details of 
the retorts and briquetting press could be decided 
upon, and the plant was not running sufficiently long 
for any definite conclusion to be reached. 

Particulars were published during the year of a 
new method of low temperature carbonisation known 
as the Caracristi process. The method consists 
essentially in carbonising coal, roughly pulverised, 
in layers }in. thick, on a flat metal plate conveyor 
which is travelling on the surface of a long bath of 
molten lead kept at about 1200deg. Fah. The 
carbonisation is stated to be complete in five minutes, 
giving the usual products—low-temperature oils, 
rich gas, motor spirit, and sulphate of ammonia, 
together with slightly over 70 per cent. of a residual 
low-temperature fuel containing 12-15 cent. of 
volatile matter. The use of a lead bath in this way, 
a principle which has already been adopted on another 
plan in Great Britain by J. 8. Morgan, is an attempt 
to overcome one of the inherent difficulties of low- 
temperature carbonisation, that is, the extremely 
bad heat conductivity of coal. The general principle 
underlying this and similar metal bath processes is 





that if molten lead is used as a heating medium the 
transference of heat both to and through the coal is 
enormously increased. The Caracristi process was 
worked out in a large-scale experimental plant 
with a capacity of 25 tons of coal per twenty-four 
hours, and the results were stated to be so successful 
that the Ford Motor Company decided to erect a 
large plant with a capacity of 4000 tons of coal per 
day at its well-known River Rouge power installation 
at Detroit. 


“Standard Price" Adjustments. 


Some confusion was caused towards the end of 
the year by statements which appeared in the daily 
Press to the effect that the price of gas in parts of 
London was to be reduced by 4d. per therm. The 
statements in reality referred to the application which 
was made by the London County Council to the Boari| 
of Trade for a revision of the “standard price” of 
the Gas Light and Coke Company. It is more or less 
common knowledge that the statutory gas under- 
takings in this country are governed by legislation 
which regulates the dividend which may be paid in 
accordance with the price which is charged for gas. 
Thus with the sliding scale system the Board of 
Trade authorises the payment of a “ standard divi- 
dend”’ in conjunction with a “standard price ”’ 
for gas. In 1921 the Board of Trade fixed a * standard 
price”’ for the Gas Light and Coke Company of 
15.2d. per therm, which meant that the standari| 
dividend could be paid so long as the price of gas dic 
not exceed that figure. That standard was obvious!) 

i to meet the abnormal conditions then pre 
vailing, and materials and labour having fallen con- 
siderably in value, the London County Council con- 
sidered that the time had arrived for revision. The 
net result of the proceedings was that the ** standard 
price” of the Gas Light and Coke Company was 
reduced by 4.2d. per therm; but, as the company 
had refrained from paying the dividends which its 
former standard permitted, it was not considered 
likely that either shareholders or consumers would 
find that the decision made any difference to them. 

It was a matter for encouragement for the gas 
consumer to find that, with the successive reductions 
which occurred in the price of gas in London through- 
out the year, it was possible to obtain gas at from 
8d. to 9d. per therm. In other parts of the country 
even greater reductions were shown, and in some 
cases the therm was sold for so low a price as 44d., 
a figure very little above the equivalent charge per 
1000 cubic feet of pre-war days. 


Technical Progress. 

As regards actual technical progress there are few 
features of outstanding interest to report, but in the 
direction of carbonisation slow but sure progress in 
the efficiency of production continued to be registered. 
New developments nowadays are largely associated 
with the construction and operation of continuous 
vertical retorts, and there can be no gainsaying the 
fact that that comparatively modern device is 
gradually gaining favour among even the stoutest 
champions of the time-honoured horizontal retort. 
The last-named, simple and trustworthy as it is, 
manages only with difficulty to give a yield of 
70 therms in the form of gas per ton of coal carbonised, 
and even then the gas is usually diluted down to 
suitable quality with the aid of water gas. On the 
other hand, the vertical retort, which lends itself 
so admirably to the process of steaming, will readily 
yield from 80 to 85 therms from a ton of coal, and in 
these days of “‘ declared calorific power ’’ and, above 
all, constancy of quality, the flexibility of the plant 
must prove of inestimable value. 

Perhaps the most discussed subject in gas engineer- 
ing circles is now the recovery and utilisation of waste 
heat. In the way of uselessly dissipated heat the gas- 
works has been in the past, and still is, decidedly culp- 
able, but now that the way to economy has been 
pointed by some of the more enterprising under- 
takings it would seem that we are on the threshold 
of a new era which will see rernarkable progress in the 
overall thermal efficiency of gas production, whether 
it be coal gas or water gas. The essence of effective 
waste heat recovery is to regard the problem of the 
waste-heat boiler as entirely distinct from the 
ordinary solid fuel-fired boiler. It has been said that 
the improvisation of the latter type of boiler, with- 
out alteration, for waste heat recovery has done much 
in the past to make engineers indifferent towards the 
whole subject. It is true that when gases available 
for waste heat nearly approach the conditions of 
temperature, &c., which obtain in an ordinary coal- 
fired boiler, the standard type of boiler is an excellent 
proposition as a waste heat recovery unit; but in 
these days of regenerative furnaces the greater pro- 
portion of the waste heat of industry has an initial 
temperature very much below that of the coal-fired 
boiler. 


New Works at Chicago. 


As regards developments in other countries mention 
must be made of the new plant completed during 
the year by the People’s Gas Light and Coke Company 
of Chicago. The plant is remarkable in many 
respects, and consists of one hundred cross-regenera- 
tive gas ovens in two batteries of fifty ovens each, 
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with by-product apparatus for the recovery of tar 
and sulphate of ammonia. There is also a car- 
buretted water-gas plant, consisting of nine IIft. 
gas generators. Provision is made for twelve batteries 
of fifty gas ovens each and eighteen water-gas plants. 
The present capacity is 14,000,000 cubic feet of coal 
gas and 26,000.000ft. of water gas daily, and the 
coal gas output can be increased to 23,000,000ft. 
by the addition of gas producers furnishing gas 
to heat the ovens. Wor the present capacity, the 
coal consumption will be 2100 tons per day, and there 
will be a daily production of 21,000 gallons of tar, 
55,000 Ib. of sulphate of ammonia, and 1400 tons of 
metallurgical coke. About 350 tons of this coke 





will be fed to the storage bins of the water-gas plant, | 


and the remainder will be distributed by rail to 
other water-gas plants of the gas company. When 
completed to ultimate capacity the plant will require 
12,000 tons of coal daily. 


Coke and Other By-Products. 


Throughout the year the market for coke was 
particularly strong, and during the last two months 
the situation was exceptional. In many parts of 
the country, in fact, the supply was scarcely suffi- 
cient to meet the demand, and in most cases prices 
were raised in accordance. Probably the main 
factor which influenced the situation was the large 
increase in the amount of coke exported in com- 
parison with the preceding year, while at home there 
was undoubtedly a much greater demand for the 
fwel for industrial purposes. In the last month 
of the year the price of coke in London was increased 
from 41s. 8d. to 45s. per ton delivered. The utilisa- 
tion of coke for steam-raising purposes continued 
to make progress during the year, and in many 
important plants the use of bituminous coal has now 
been eliminated entirely, or very materially reduced 
by the substitution of coke after suitable modifica- 
tion of the furnaces. Systems of “ blending” 
became prominent, and it was found that con- 
siderable advantages, both practical and commercial, 
resulted from the judicious mixing of different 
grades of coal with coke or coke-breeze. In general, 
such a system is found to improve the thermal 
efficiency of the boiler plant, and at the same time 
it precludes the emission of visible smoke. There 


can be no question that the increased popularity | from the Haber-Bosch system. 


of coke as a fuel in this country is largely due to 
the attention which has within late years been 
given .to the question of quality and grading. 
this connection it is interesting to note that for 
special requirements a good deal of large coke is 
nowadays submitted to a process of ‘ cutting,” 
and in this process the large particles tend to fracture 
at a point where impurities in the form of hard shale 
are present, the shale being thereby released. It 
has, in fact, been observed that, in the operation 
of cutting and screening, a considerable proportion 
of the free mineral matter contained in the coke is 
eliminated, thus tending to enhance the calorific 
power of the graded product. One of the factors 
which was undoubtedly responsible for the disfavour 
with which coke used to be viewed by some fuel 
users was the excessive moisture which it frequently 
contained. That problem was one to which special 
attention was given during the past year, not only 
in connection with the preliminary process of quench- 
ing but during the subsequent storage. 


Sulphate of Ammonia. 


Sulphate of ammonia is a product which must 
always cause a certain amount of concern to the 
coal carboniser, for in the near future it is likely 
to be called upon to meet severe competition from 
nitrogen compounds produced synthetically. In 
1921 there was a severe set-back in the consump- 
tion, and, therefore, in the production of sulphate 
of ammonia, while the enormous stocks of nitrate 
of soda which were then held had no little influence 
on the general situation in the nitrogen-producing 
industries. The Chairman of the British Sulphate 
of Ammonia Federation stated during the year 
that the increase in the world’s production of ammonia 
compounds in the past ten years had been remark- 
able. The total world production in 1913 was 
about 1,322,000 tons, whereas at the present time 
the total output must be approximately at the 
rate of 2,040,000 tons per annum. Of this quantity, 
about 1,770,000 tons may be considered to be sulphate 
of ammonia. While no large increase in the recovery 
of ammonia from by-product ovens and coal gas 
seems likely in the near future, a considerable addition 
to the world’s supply may be expected from synthetic 
plants both in England and in other countries ; 
and the time is, therefore, approaching when the 
output of ammonia compounds will be at least 
equal to, if not greater than, the production of nitrate 
of soda. The new projects include a Haber plant 
at Toulouse to make 180,000 tons of sulphate of 
ammonia per annum ; atid it is hoped to add 50,000 tons 
per annum to the supply available in Northern France 
by working the Claude process at coke-oven plants. 
The output of sulphate of ammonia in Great Britain 


in 1922—-the last year for which complete figures | 


are available—was 361,675 tons, which was nearly 
50 per cent. more than the previous year’s total 
production. It took, therefore, a full two years 
from the date of the great coal stoppage to restore 
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British production to the high level it reached in 


1920. The net increase in exports for the year 
ended June 30th, 1923, amounted to no less than 
70,000 tons. Out of this total, Spain. Portugal 
and the Canary Islands accounted for 53,000 tons, 
Egypt for 1300 tons, Java for 5000 tons, Japan for 
9500 tons, and China for 5700 tons. All these 
countries, except Portugal and China, were the 
objects of special efforts in educational and com- 
mercial organisation, and confidence was expressed 
that the increase would be maintained, and even 
exceeded, this year. 


Synthetic Fertilisers. 


The past year’s work upon synthetic fertilisers 
was of great chemical interest. There was no great 
expansion, if any, in the output of synthetic products, 
although the erection of many new factories were 
contemplated. New methods of production were 
examined, and most of the European countries 
investigated means by which they might produce 
ammonia or nitrate products, primarily as sources 
of explosives. So far as the fixation of atmospheric 
nitrogen in this country was concerned, no actual 
increase in production occurred, but it was inter- 
esting to learn that the small experimental wnit 
started at the Castner-Kellner works at Weston 
Point in 1922 continued not only to operate, but 
to yield a larger quantity of ammonia than was 
expected from it. Interest in synthetic nitrates 
in this country mainly centres round the well-known 
Billingham project, and it was encouraging to find 
that the smal] plant at Weston Point was of great 
service in showing where trouble was likely to arise 
in the construction and working of larger units. 
Profiting by this experience the promoters of the 
Billingham scheme were so far able to complete 
their plans as to admit of the construction being 
rapidly pushed on. It was, in fact, fully anticipated 
that the first unit of the new plant would reach the 
producing stage during the current year. The 
output of combined nitrogen in Germany during 
the past year was estimated at about 350,000 tons, 
i.e., an inerease of some 50,000 tons as compared 
with the previous year. Within the last three years 
production has increased by about 20 per cent., 
and, roughly, two-thirds of the total yield is derived 
Urea is a fertiliser 
which is considered to have a great future before it, 
for it contains a remarkably high proportion of 


In | nitrogen—46 per cent.—and combines the fertilising 


properties of sulphate of ammonia and nitrate of 
soda. The extremely high nitrogen concentration 
entails, in addition, a great saving in transport 
charges. It would seem, in fact, that in all countries 
we are on the eve of witnessing entirely new fashions 
in fertilisers, for numerous attempts are being made 
to avoid utilising the costly acids which have thus 
far been almost solely employed for effecting fixation. 
For instance, experiments were widely carried out 
to ascertain if chloride of ammonia would for agri- 
cultural purposes prove equivalent to the sulphate 
salt. It as as yet toc early to express a definite 
opinion, but it is considered that the two forms of 
ammonia will prove of almost equal value for most 
crops. Should this be so, it is understood that 
the manufacture of chloride of ammonia will be 
comparatively inexpensive, particularly if combined 
with the Solvay method for the manufacture of soda. 








Obituary. 


ALFRED WILLIAM MACAULAY. 


Tux sudden death, at the early age of thirty-tive, is 
announced of Mr. A. W. Macaulay, technical manager 
in the service of the Skefko Ball Bearing Company, 
Limited, Luton, England. 

Mr. Macaulay entered the service of the Skefko 
Company as chief draughtsman in August, 1916. In 
July, 1921, he was appointed technical manager. 
He was a pioneer in the application of ball and roller 
bearings to heavy machinery, such as rolling mills, 
and did much to further their use in electric traction. 
He was considered a leading authority on anti- 
friction bearings, and, in addition to superintending 
and controlling the technical side of the company’s 
business, he was indefatigable in spreading among 
machinery users and others in the United Kingdom 
a knowledge of correct ball bearing principles. The 
greater part of his leisure time was devoted to the 
preparation of lectures, and to writing for publication 
articles of a very high order technically, on ball and 
roller bearings and kindred subjects. At the time of 
his death he was still engaged on reading the proofs 
of a work entitled “The Ball and Roller Bearing 
Handbook,” which will be published shortly and 
which deals, in the first part, with the theoretical 
aspect of the question, and in the second part, with 
the mounting and maintenance of the bearings. 








Tue dual management of the Southern Railway by 
Sir Herbert Walker and Sir Percy Tempest came to an end 
on December 3lst. From the Ist instant the former 
became the general manager. 





SIXTY YEARS AGO, 


Wrru the increasing weights of railway trains, the 
difficulty of securing sufficient adhesion in the engines to 
enable them to haul the trains up gradients more than 
moderately steep was a subject of much attention sixty years 
ago. In our issue of January Sth, 1864, we published 
particulars of an invention by Mr. Archibald Sturrock, 
then locomotive superintendent of the Great Northern 
Railway, in which it was sought to take advantage of the 
adhesion of the tender by fitting it with coupling-rods, a 
cranked axle and a pair of cylinders supplied with steam 
from the boiler of the locomotive proper. The invention 
also included a proposal to turn the exhaust steam from the 
tender cylinders into a condenser in the tender water 
tank. In a leading article we criticised Mr. Sturrock’s 
invention on the ground of its lack of novelty. After 
referring to the Blenkinsop rack railway, which from 1812 
was worked hy Matthew Murray's engines and which in 
1829 succeeded in handling a load of 140 tons, we gave 
details of some of the principal methods that had been 
proposed or tried for increasing the adhesion of smooth 
wheeled engines. In 1816 George Stephenson patented 
an invention under which the achievement of this object 
was sought by coupling the tender wheels with the engine 
wheels. Subsequently, on the Continent, Engerth and 
Kirchweger, Maffei and Beugniot adopted the same idea, 
but “hardly worked it out to greater advantage ” than 
Stephenson. Others proceeded farther and proposed to 
fit up the tender and even the carriages with cylinders 
deriving their steam supply from a boiler on a separate 
frame. Mr. T. E. Harrison built two or three engines and 
tenders of the type indicated for the Great Western Rail- 
way round about 1839, and in 1859 the French engineer, 
M. Flachet, proposed to work a railway over the Alps 
by means of a train, the engine, tender and each carriage 
of which were to be fitted with a pair of cylinders. Going 
farther into the matter, we recalled that an American line, 
the New Jersey Central, had tried to increase the adhesion 
of the driving wheels by magnetising the tires. The experi- 
ment was carried out on five large goods engines, but was 
soon abandoned. Among the plans originally proposed 
for the Liverpool and Manchester Railway was one by 
Mr. Vignoles, in which the adhesion of the smooth wheels 
was increased by means of a third rail, against which an 
additional pair of wheels driven by the engine was strongly 
pressed. Mr. G. E. Sellers, of Cincinnati, developed the 
idea, and built five engines for the Panama Railway, each 
with four cylinders, two of which drove the ordinary road 
wheels, while the other two drove through shafting a 
pair of horizontal wheels beneath the foot plate, which 
wheels were pressed against the vertical surfaces of a third 
central rail by means of steam pressure. The third rail, 
however, was never laid down, and the engines were broken 
up without being tried. Two or three similar engines 
were also built by Mr. Sellers for a Pennsylvanian mineral 
line, but it was doubted whether they had ever been put 
to work. We concluded by referring to the engines worked 
on the same principle which Mr. Fell had patented, and 
which were at that date being successfully used on the 
Cromford and High Peak Railway at Whalley Bridge, 
where gradients of 1 in 13 were to be found. Mr. Fell! 
employed springs instead of steam pressure to secure the 
grip of the horizontal wheels on the third rail. Ic may 
perhaps be added that drawings and particulars of Mr. 
Sturrock’s steam tender were published in our issues of 
Jan. 17th, and May 9th, 1919. 








CALENDARS, DIARIES, &c. 





ASHWELL AND Nesatr, Limited, Leicester.—Wall calendar 


with daily tear-off sheets. 


Crosstey Bros., Limited, Openshaw, Manchester.-Wall 
calendar with monthly tear-off sheets. 

Huse anv Co., Limited, Ordsal Works, Manchester._- Wall 
| calendar with monthly tear-off sheets. 

Joun Fow.ter anp Co. (Lexps), Limited, Leeds.-—Desk 
memorandum pad. One week to a sheet. 

Brookutrst Swireneear, Limited, Northgate Works, 





Chester.—Set of cards for the desk calendar case. 
Tur Chemical Trade Journal and Chemical Enginecr, 265, 
Strand, W.C. 2.—Wall calendar with monthly tear-off sheets. 
Enouisn Exxecrric Company, Limited, Queuns House, 
Kingsway, W.C. 2.--Desk calendar with daily tear-off sheets. 








Yacutine anp Boatixe Exursrrion.—-The second Marine 
and Smal! Craft Exhibition will be held at the Royal Agricultural 
Hall from March 15th to 22nd next, and will consist of a display 
of yachts and small craft of every a gee Many interesting 
and original features are being arranged, including a most com 
prehensive display of model power craft. During the course of 
the exhibition a series of lectures and conferences will be held 
under the direction of Major B. Heckstall Smith, secretary of the 
Yacht Racing Association, and the International Yacht Racing 
Union. The organisation of the exhibition is in the hands of 
Messrs. A. F. May and J. Pattisson, Exhibition Offices, 13, 
Victoria-street, London, & W. 1, to whom all communications 
should be sent. 


A Locomorive Famturs.—According to the report by Major 
Hall, the failure of the right-hand connecting-rod and the 
piercing of the fire-box of the engine of a passenger train on 
October 8th between Barnard Castle and Tebay, London and 
North-Eastern Railway, was not a primary factor in the accident 
which was caused by the cotter working out of the crosshead. The 
cotter was worn, and had been considerably over-driven. It 
had worked upwards and become loose enough to allow sufficient 
pley between the piston-rod and crosshead to cause a fracture. 

he lower part of the cotter appears to have dropped out when 
ths ag was making a backward stroke, and the next forward 
stroke resulted in the displacement of the upper part of the 
cotter and the separation of the piston -rod, which was in tension, 
from crosshead. The crosshead got j d against the 
angle bar stay and obstructed the movement of the connecting - 

» 80 that latter got buckled and fractured under the strain 
near the small end. The fitter in charge of the Castle Barnard 
shed spoke very highly of the engine, as did the driver. The 
latter added that he had never had occasion to book a defect 
in the crosshead cotter of this or any engine. Major Hall 
suggests that the shed fitting staff should be reminded of the 
importance of well-fitting cotters in vital part of the motion, 
such as this, and particularly of the necessity for replacing 
them when they have become sufticiently worn to permit them 
to be over-driven, 
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pate dees by an penne motor. The agp went 
s »y @ measured channel to the river. ye took several 
Double-inlet Drowned Drainage readings to determine the output during a short run, but 
Pumps. | as the tide was falling fast, and, as a consequence, the head 
| was increasing all the time, it is, perhaps, better to quote 
We recently had an opportunity of investigating under | the results of the official trials carried out by the Indian 
full load working conditions, one of a set of large drainage | Government engineers. Our rough calculations, never- 
pumps which are being manufactured by Gwynnes Engi- | theless, confirmed the results given below. 
neering Company, Limited, of Hammersmith, for the| The pump was driven by a three-phase electric motor, 
Renala irrigation scheme of the Indian Government. In | which ran at a speed of 250 revolutions per minute, and, 
view of the novel design of these pumps and the improve- | allowing the motor to have an efficiency of 88 per cent., 
ment which they appear to represent over other forms of | it—the pump—absorbed 90.5 H.P. Assuming that the 
the submerged, or drowned, type, we reproduce—in | belt drive took 5 per cent. of the power, the input to the 
Figs. 1 and 2—-a sectional drawing showing the general | pump shaft was just under 86 horse-power. Under these 
arrangement of the pump and its driving motor, and a | 
sectional plan of the pump itself respectively. 


Portable Air Compressors for 
Nigeria. 


At the present time-the Nigerian State Railway jx 
being extended some few hundred miles further up country, 
with a view to opening up fresh districts, and therely, 
providing means of transport. In the course of this work 
a considerable amount of blasting will be necessary, ani 
it has been decided to employ compressed air rock drills 
for the shot holes, these drills being operated by portable 
air compressor plants. 

We give herewith an illustration of one of the standard 





The impeller, it will be seen, is of the double-inlet type, 
which is not, of course, anything very novel; but the 
means adopted to bring the water into the upper inlet are 
decidedly new. The inlet to the lower side of the impeller 
is a plaim bell-mouth. On referring to the plan view it 
will be seen that the impeller is surrounded by a casting 
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\ PORTABLE AIR COMPRESSOR 
41-978 Ss 
ee ode conditions the pump delivered 50 cubic feet of water per 
“e second against a head of 10.25ft., which works out at an 
* efficiency of nearly 68 per cent. forthe pump. The makers 
z" point out, however, that the design of the pump was 
° restricted by the dimensions of the existing sump and 
” building in which it has to be erected, and that, assuming 
ty that these restrictions resulted in a loss of head of Ift., the 
é pump might have been made to have an efficiency of 
4 744 per cent. in the best working conditions. 
x As we have already mentioned this pump is only one of 
Suction. , 
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FIG. 1—-DOUBLE-INLET DROWNED PUMP | 


which provides @ series of more or less radial divergent | 
passages for the delivery of the water. Between these | 
outlets there are other axial passages, approximately | 
triangular in section, which communicate with a chamber 
surrounding the upper inlet to the impeller. It will be | 
noticed that the inlets to these es are quite distinct 
from that to the bell-mouth, so that there is no fear that 
the suction at one inlet will rob the other, which would 
result in putting the impeller out of balance and spoiling | 
the efficiency of the pump. 
While we were at the Hammersmith works we took the 
opportunity to explore the foundry, and were fortunate in 
finding several of these pumps in progress. The casting 
— See ari Lealy coclgtaloraetd mock, | several required for the Renala scheme, and the whole 
ut, a6 & macrer act, I eirly ’ ©rk; | installation will form quite a large plant. It will comprise 
—— it - urally requires considerable care in forming | two separate sets, prot ed aingale pein as cupalbe af 
“eS oe e - | delivering 22,500 gallons per minute «gainst a head of 
sate adoption, of, the doublenlet impeller takes the| 8 oft. when running at 245 revolutions per mintte and 
is not necessary, and the passages can even be so propor- | poy Fp paisa’. fame nape oe pe anges _ ye 
tioned that some of the weight of the shaft and runner pumps for 18,750 a per oniehe. aad te, enema head, 
can be taken off the bearing and supported hydraulically. | griven by 85 horse-power motors. "The pump speed in 
This type of impeller also hes the advantage that a | the latter case will be 212 revolutions per minute and that 
diameter can be adopted, for a given duty, with a corre- | of the motors 950 revolutions per minute. 
sponding increase in speed, so that a less costly motor can | 
be used for driving the pump, or more efficient gearing | 
used if it is necessary to reduce the speed of the motor. 
Finally, no piping is necessary, and the id only requires | . 
to be fixed in the bottom of an open we shown in the Tut New South Wales Government Railways, during 
drawing. | the year ended June 30th, 1923, were operated at a ratio 
| of 69.97 per cent. of the receipts, as against 7347 in 


The pump which we saw at work was rigged up m0 a} 
casing mede to resemble the well in which it will be fixed | 1921-22, despite drought conditions, which led to a decrease 


in India, open to the river at Hammersmith, and was! in the receipts. 
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FIG. 2—SECTIONAL PLAN 


| draw gear. 


FOR THE WIGERIAN STATE RAILWAY 


Parsons portable sets, which are being supplied for the 
purpose by the Parsons Motor Company, Limited, ot 
Southampton, to the order of the Crown Agents for the 
Colonies, It will be noticed that the plant is entirely self- 
contained, comprising, as it does, a two-cylinder type 
Parsons engine of 14 horse-power, driving a Reavell 
vertical air compressor through a Parsons reducing gear 
and clutch. The plant is cooled by a radiator which is 
fitted with a fan driven by the engine, and a small air 
receiver is also included in the plant. The set has a piston 








OF PUMP 


displacement of about 78 cubic feet per minute, and is 
capable of compressing to 100 lb. per square inch. 





A HEAVY TRAIN. 


A FEW weeks ago the heaviest train load ever hauled 
on the Natal system of the South African Railways was 
taken out of Pietermaritzburg down goods yard and over 
the new line to Cato Ridge. This section has about 
1] miles of rising 1 in 100 gradient and many curves, the 
sharpest of which has a radius of 726ft. The total weight 
of the train and engine was 1956 tons, and the approxi- 
mate length over 1400ft. It is noteworthy that this train 
was stopped on the 1 in 100 grade and a 1056ft. radius 
curve, and tvas started again and taken forward without 
use of sand or hand brakes on the train or breaking of 
The engine was worked at 62 per cent. gut- 
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off on the heaviest parts of the road. The timings allowed 
for a fourteenth-class engine on this section hauling 
1100 tons 100 axles, were reduced by 14 minutes. 

The above load is illustrative of the immense strides 
that have been made on the 3ft. 6in. gauge of the South 
African Railways, and how successfully the limitations of 
the gauge have been overcome. The heaviest axle load 
in this train is 20 short tons, some of the bogie vehicles 
have @ gross weight of over 70 tons, while the locomotive | 
alone weighs 134 long tons, and has a tractive effort of 
over 53,700 Ib. at 85 per cent. brake-power. The train 
is controlled throughout by the automatic vacuum brake 
system on every vehicle. 











| 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Birmingham Quarterly Meeting. 


THe quarterly meeting of the Birmingham iron | 
trade was held to-day—Thursday—when there was a 
very large attendance on ‘Change of representatives from 
all parts of the country. All were more or less in a cheer- 
ful mood, for it was generally recognised that industrial 
activity must be stimulated by the large constructive pro- 
grammes which the railway companies are putting in hand, 
and by other large schemes of public works which are being 
brought forward to help to absorb the surplus labour until 
the natural demand improves. Development schemes in 
the Colonies and the prospects of a trade recovery in 
India are all regarded as helpful factors. Iron and steel- 
masters are assured of activity for some months to come, 
for the wagon builders will call for large quantities of 
material, from which it is hoped South Staffordshire—as 
the most convenient source of supply to the large wagon- 
building works of Birmingham and neighbourhood—will 
derive substantial advantage. The impression gained 
from to-day’s quarterly meeting is that Midland iron and 
steel-masters are preparing to seize the new opportunities 
which 1924 is expected to open out. They are facing the 
problems of the future in good heart. They do not pitch 
their expectations too high, however. They remember 
that the encouraging auguries with which last year opened 
were soon overcast. The world recovery on which pros- 
perity depends must in the most favourable circumstances 
be a long process, and experience warns them that the 
path is beset with difficulties, which, apart from solidarity 
among the nations, may seriously impede progress, even 
when it assured. To-day's market was pro- 
ductive of a substantial amount of business, and in this 
respect was very different from the last quarterly meeting 
at which business was extremely disappointing. The 
confidence which was then lacking is now beginning to 
make itself felt, and the outlook, though not without its 
dark clouds, is less obscure and perplexing than it then 
was. Producers of iron, both raw and finished, endeavoured 
to get better prices for their products, and in some cases 
they were successful. Buyers were anxious to place 
forward contracts at to-day’s prices, but were not generally 
encouraged. Nevertheless, contracts were 
placed. Staffordshire ironmasters considered present 
values too low. Ironworkers’ wages in Staffordshire are 
now 12} per cent. higher than they were a year ago under 
the sliding scale which regulates them to selling prices. 
This does not mean that the employers have profited in 
the like degree, however, since selling prices did not keep 
pace with the increased cost of production during the 
larger part of the past year. Blast-furnace owners are 
still having trouble with their fuel supplies, and cases have 
been reported in which furnaces have had to go on slack 
blast for lack of coke. The difficulty of securing supplies 
at a reasonable figure is preventing the relighting of many 
Midland furnaces, which might otherwise be put into 
operation. 


seems best 


some good 


Manufacturing Developments and Gas Engineering. 


With the object of aiding manufacturers to get 
the maximum efficiency from the use of gas, a scheme 
has been revived in Birmingham for the supply on hire- 
purehase terms of gas engines of all sizes, as well as for 
the periodical inspection of gas engines on consumers’ 
premises, and for technical advice to be given when re- 
quired. An important advance is the application of gas 
for the firing of ceramic ware, such as sparking plug 
insulators, and for the various types of insulators used in 
the electrical trades. Continued development has taken 
place in the processes of forging, case-hardening and re- 
heating by means of gas in the motor car, motor cycle and 
kindred trades. Big increases in the use of gas for anneal- 
ing have taken place in the brass industry. The extended 
use of gas for aluminium melting is considered an encourag- 
ing augury. Practically the whole of the aluminium melted 
in this district, whether for sand or die casting, is dealt 
with by means of town’s gas. In the tube industry, gas 
continues to supersede solid fuel for brazing and annealing 
work in the Birmingham industries. Experiments have 
been carried out for varnish and paint manufacturers 
with a view to replacing solid fuel for the oil and gum 
boiling processes, and it is expected that in the near future 
a large field will be opened up for gas in this trade. In 
the smaller requirements of the enamel industry, gas has 
been adopted very extensively during the past year, and 
with recent improvements in the design of furnaces, it is 
hoped to extend the use to the manufacture of the larger 
enamel signs now so familiar to the public. Pioneer work 
has been carried out by the Birmingham gas department, 
in conjunction with furnace manufacturers, which has 
resulted in new designs of gas-heated furnaces of the oven 
and muffle type being put on the market. These furnaces 
have, in some instances, proved 35 per cent. more efficient 
than the plants previously employed. 


| the Birmingham area is being held this week-end, to give 
| support to the claim. 
| 


| further depreciation of the franc. 


has to do with electricity. The national hydro-electric 
development scheme which is evolving is a very promising 
item, and many local undertakings are being expanded, 
which will eventually be co-ordinated in the broader plans. 
These enterprises will provide a large amount of employ- 
ment for electrical engineers as well as for specialists in 
various types of prime movers. Electrification of transport 
is making some progress. The tremendous development in 
radio work opens up new opportunities, of which Bir- 
mingham electrical engineers may be relied upon to take 
full advantage. 


Midland Engineers Claim Advanced Wages. 


A claim has been submitted to the Engineering 
and National Employers’ Federation (Birmingham and 
Wolverhampton area) for a general advance in the wages 
of men, youths, boys, women and girls. The application 
is for 6s. per week increase in the case of men and 4s. 
advance in the wages of women, There are upwards of 
18,000 members of the union involved. A representative 
gathering of members of trade union branches throughout 


Coventry’s Hopeful Outlook. 


There is a strong feeling that, providing disturb- 
ing elements can be avoided, the year will be a period of 
increasing prosperity for the Coventry motor engineering 
industry. Increasing inquiry from overseas fosters the 
hope that at last this branch of business is on the way to 
recovery. One of the most encouraging features in the 
outlook for Coventry is the gradual recovery in the engi- 
neering trade, apart from motor engineering. After 
experiencing an extremely quiet time, such establishments 
report a decided acceleration of business and a brighter 
tone predominates. One important drop forging concern, 
of which industry Coventry claims to be the home, has 
secured further orders from railway companies for carriage 
wheel centres, one of the latest developments of drop forg- 
ing introduced by this particular firm. 





Steel. 


The situation with regard to steel has not been | 
altered since the year came in, and the quarterly meeting | 
made no material difference. Inquiries, however, sug- | 
gested a much bigger potential demand. Prices are firm. 
Billets have settled down to £8 10s., the recent quotation 
of £8 15s. not being maintained. In some circles it is 
believed that in’ view of the scarcity and firmness of fuel 
generally, steel prices will advance. But an element which 
has to be considered is the keen foreign competition, 
Belgian billets now being obtainable, as they have for 
some weeks past, at £7 5s. delivered. Large shipments 
of this material have been arranged. Competition in bars 
and joists is also keen. Small bars of native make com- 
mand £10 15s. to £11, according to order. It is considered 
remarkable that prices are maintained despite the foreign 
competition, which has lately become keener, owing to the 
Belgian steel bars have 
been quoted this week fully £2 below English prices ; 
joists are also relatively cheaper, and it is understood that 
they are selling heavily on this side in connection with the 
expanding building operations. Further progress has been 
made with the reorganisation of the Small Steel Bar 
Association. In view of the large number of firms now 
rolling bars, either from ingots or billets, the Association 
promises to be larger than its predecessors, It appears 
unlikely that further steps will be taken for some time in 
the way of price advances. In view of the recommence- 
ment of steel-making in the Ruhr, Germany is expected to 
be a much more effective competitor in the ensuing year, 
and this competition will be closely watched in any adjust- 
ment of prices. 


| 


Finished Iron. 


Finished iron betrays no sign of having lost any- 
thing of the improvement registered in December ; indeed, 
demands made upon makers of all classes of bars at the 
quarterly meeting were such as to encourage them in their 
efforts to secure better prices. Some of the common bar 
makers to-day endeavoured to exact as much as £11 10s. 
per ton for nut and bolt bars, which is an advance of fully 
10s. per ton on the recent ruling value. Lancashire houses 
for some time past have been quoting this figure, and they 
now claim to be doing business at something better than 
£11 10s. The Belgian price is about £8 15s. delivered 
Darlaston. Deliveries from Antwerp have been very 
irregular recently, and consumers have suffered a good 
deal of inconvenience through the delays. Congestion at 
the docks necessitated drastic relief measures. The nut 
and bolt industry is showing considerable revival, owing 
to the expansion of shipbuilding and the requirements of 
bridge-building enterprises and other forms of construc- 
tional engineering. Staffordshire mills have been supply- 
ing most of their requirements, and hope to continue to 
do so, even in face of the severe Belgian competition. Up 
to the time of writing, no formal change had been made 
in the price of nut and bolt bars, though an advance to 
£11 10s. was expected. Marked bars were also unaltered 
at the time of writing, though in some quarters an advance 
of 10s. per ton was considered a possibility. For many 
months marked bars have stood unaltered at £14 10s., 
though merchant bars have increased slightly in value. 
Iron strip was dearer at £12 15s. Galvanised corrugated 
sheets of 24 gauge could be bought on more favourable 
terms to-day, business, it is stated, having been done at as 
low as £18 10s., though mills generally were unprepared 
to conform to that figure, and those well placed adhered 
to the £18 15s. quotation. 


Pig Iron. 


Most makers of Midland brands of pig iron at the 
quarterly meeting wanted an additional 2s. per ton for 
foundry numbers and a little less for forge qualities. Con- 





Electrical Engineering. 
One of the most active branches of the Birming- 
ham engineering trades in 1924 is likely to be that which 


sumers of pig iron are becoming somewhat concerned for 
their future supplies, and are placing orders more freely. 
One of the inducements to a buying policy is undoubtedly 
the high price of coke. Derbyshire foundry iron was to-day 


to £4 15s., North Staffordshire £4 17s. 6d. to £5, with 


forge qualities in proportion. It is understood that some 
furnaces in this district would be restarted but for the 
coke difficulty. Enterprise on the part of blast-furnace 
owners can scarcely be expected to develop in face of the 
present shortage and high cost of coke. As the matter now 
stands, the recommencement is postponed indefinitely. 


Fuel Supplies. 


Anxiety to make the most of the improved con- 
ditions and to clear the way for further improvement is 
in some measure responsible for the somewhat feverish 
state of the fuel market. Before Christmas manufacturers 
who were ill provided were bidding against one another 
for coal with which to restart their plants after the holidays. 
This and the urgent demand for household coal has given 
a further impetus to prices. Just now collieries are mun- 
dated with orders, far in excess of consumptive demand. 
In some cases orders placed with collieries a month or more 
ago are still unexecuted, though buyers are willing to pay 
the advances which have since been notified. Users of 
steam coal are being quoted 5s. or more above summer 
level, and premiums have been paid on these in order to 
get quick delivery. Slacks are scarce, and have shared in 
the appreciation. Though the agreed figure for furnace 
coke in the Midlands is 24s. per ton at ovens until the end 
of March, smelters who have to come on to the market 
to-day for supplies are asked to pay 3s. to 4s. above that 
figure. The foreign demand and high prices for coke are 
such that sellers are disposed to make the best they can 
of that market, but the majority of coke makers supplying 
the Midlands are carrying out their contracts entered into 
at 24s. in December. 


Miners’ Wage Agreement. 


At a meeting of Black Country miners at Cradley 
Heath, it was decided to recommend the men to vote for 
a continuation of the national wage agreement. Cannock 
Chase miners are also in favour of a similar policy, but 
miners in the Warwickshire coalfield have been advised 
to vote in the opposite direction. 








LANCASHIRE. 
(From our own Corre spondents.) 
MANCHESTER 
General Outlook. 


Tue iron and steel markets here opened very 
cheerfully this week, but actual business is not yet very 
active as there is a tendency to wait for news of the Birroing- 
ham quarterly meeting, which will come too late to affect 
any market here except that held on Friday. There 
is a belief amongst sellers of iron and steel here that the 
result of the Birmingham meeting will be favourable 
to prices, but this is not so generally held by buyers. 
Nevertheless, there does not appear to be any probability 
of a weakening in prices, even if there be no strengthening. 
It is not, therefore, the expectation of lower prices which 
is delaying any buying movement at the present time. 
The political outlook is, of course, one cause of hesitation, 
and the uncertainty of the European situation is another ; 
for there are many people who believe that it is quite 
impossible to have any widespread and continuous 
improvement in trade until Europe is put into industrial 
and commercial order. There is, however, a good chance 
that the orders now being distributed for railway material 
will keep our markets in better heart for a time. 


Metals. 


In the non-ferrous metal market there has been 
no such cheerfulness and anticipation of better times 
as is seen in the iron and steel markets, and although 
some part of the railway expenditure will involve a 
larger consumption of copper and brass, it is obvious 
that the greater part will affect iron and steel only. The 
general statistical position of copper is not improved, 
and the output is still in excess of the world’s require- 
ments. This seems likely to be the case until Germany 
and Russia are in a position to use more metal, or until 
the American producers use very drastic means to reduce 
their output. Copper interests in America have hitherto 
relied upon what should be a natural recovery of Europe 
now that the war has been over for more than five years. 
They have been going on producing copper in this expecta- 
tion for a long time, and yet we seem to be as far off as 
ever from the reconstruction of industry in Europe. 
There has been no change in the price for manufactured 
copper and brass. The demand for scrap metals remains 
very poor, and dealers here are inclined to reduce their 
buying prices, although not much change is reported. 
In Manchester, rather more is offered by dealers than in 
some other centres of the trade, but in all cases the prices 
paid are very much below the intrinsic values. For old 
gun-metal dealers offer £46 per ton, and for heavy yellow 
brass £37. Braziery copper is rather weaker at £50 per 
ton. For clean copper scrap of ordinary mixed character 
£59 to £60 per ton is offered, and this price is much nearer 
the real value than that offered for gun-metal. Old lead 
is in very good demand, and dealers pay up to £27 per 
ton for it. Tin has been a fairly good market for some 
time. There have been, of course, some fluctuations, 
occasioned, apparently, by the withdrawal and then the 
renewal of the American demand; but the statistical 
position remains good, and progress is being steadily 
made in the reduction of the reserve stocks of metal. 
The consumption in the tin-plate trade continues to 
be large, both here and in America. Lead has kept very 
steady at the present high level of prices, and one does 
not see any indication of weakness. So far, attempts 
to increase the output have not met with much success. 
Spelter has been rather firmer of late, perhaps in sympathy 
with lead ; but the general position is unchanged. 


Pig Iron. 


The markets for pig iron here are quite firm, 





quoted £4 15s. to £4 17s. 6d., Northamptonshire £4 13s. 6d. 





Most people seem inclined to 


but not yet very active. 
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wait until after the Birmingham quarterly meeting, 
the effect of which will not be known until the end of 
the week. There is a general idea that the meeting will 
reveal a very much better state of trade than anything 
seen during the last two years, and one may freely admit 
that the large orders for material already placed must 
have some stimulating effect on trade, although whether 
they will lead to any rise in prices is a matter of dispute. 
What we want, of course, is not any spectacular advance 
in values, but a steady and steadily growing trade which 
will absorb much of the unemployment. We have yet 
to find work for about a third of the blast-furnaces of the 
country, and to restore normal activity in the steel works, 
and until this is done a sharp advance in prices would be 
premature. Some sellers of Derbyshire pig iron are 
quoting up to 96s. 6d. per ton at the furnaces; but it 
is possible to buy for January or February delivery at 
%5s.—or, say, 102s. 6d. to 103s. per ton delivered in Man- 
chester. In the extreme north of the country, Cleveland 
iron is again becoming a possible alternative for the 
founder; but between Manchester and Bolton Derby- 
shire holds the commanding position. There is a little 
Lincolnshire No. 3 still to be had at about Is. per ton 
more than Derbyshire, and the North Lincolnshire furnaces 
have no difficulty in getting this price for all that they 
have to sell at present. With the exception of this iron, 
there has been no increase in the quantity seeking a market 
in South Lancashire. It is generally reported that iron- 


founders here are better employed than they were ; but 
this probably does not mean that they are yet fully 
employed. Scotch iron remains steady at £6 5s. per ton 


delivered, and East Coast hematite at £5 15s. 


Steel. 


There has been rather less business dene in 
sectional steel sinve the Association put the price up to 


£10, and selling agents seem to think that this advance 
was a little premature. Of course, it gives merchants 
an opportunity of cutting below Association prices, 


so long as their cheaper stocks last out, and representatives 
of steel works suspect that some of them are doing this. 
The nominal price for sections is £10, delivered in Man- 


chester. There is very little inquiry here for steel plates 
Scrap. 

Dealers in scrap are firmer and are looking 
for better prices, but the trade is not yet developing 
very fast. Ironfounders do not yet buy cast scrap very 
freely, and expect to get good broken machinery metal 
ut under 90s., while at the same time they are paying 
102s. 6d. for common pig iron. For fine textile scrap 
dealers ask from 95s. to 97s. 6d. per ton. Heavy wrought 


per ton delivered, and 
For steel 


serap is in good demand at 95s. 
lealers are hoping to get the price up to 100s. 
scrap there is not much demand yet. 


Electricity Charges. 


Che Electricity Committee of the Manchester 
Corporation is recommending a reduction in the price 


of current to consumers, which, it is estimated, will 
umount, in the aggregate, to £144,492 per annum. The 
proposed changes are confined, for the most part, to 


the running charges instead of the fixed charges, the object 
being to guarantee, as far as possible, fixed income com- 
mensurate with the fixed expenditure of the department. 


No change is recommended in any of the minimum 
charges. It is also proposed that a new rate of 14d. 
per unit shall be introduced for cooking and heating 


in warehouses, offices, hotels, and other business premises, 
snd that on that rate existing supplies for fans, &c., 
shall be merged, the idea being to attract a class of business 


which, according to the report, is almost non-existent. 
rhe rate to be charged is consistent with that charged 
under the nearest comparable conditions—the domestic 


flat rate for power. Current for lighting on the flat rate, 
for which the present charge is 6}d. per unit, is reduced 
to 6d.; for current on the sliding scale, a reduction will 
made from 2}d. per unit to 1jd.; for power purposes 
for small consumers, the existing fixed charge of 60s. 
per quarter vear per E.H.P., plus }d. per kilowatt-hour, 
will be reduced to 50s. per quarter and a jd. per kilowatt- 
hour. A reduction is also proposed for the flat rate on 
the Norwich system. This, at present, is 30 per cent. 
on the rateable value, plus }d. per kilowatt-hour, and the 
proposal before the Corporation is to reduce this to 20 
per cent. on the rateable value up to the first £100, and 
10 per cent. thereafter, plus }d. per kilowatt-hour. 


be 


BARROW-IN-FURNESS. 
Hematite. 


The hematite pig iron market has not shown 
of further expansion as yet, but the holidays 
been responsible for that. Apart from customers 
holding off during the last two weeks or so, the fact that 
the steel works have been idle has meant more iron 
being available for disposal. Now that the rail mills, &e., 
we starting again, there will be little or nothing going 
into stock for any period worth speaking about. The 
general feeling is that the worst is now over, and that 
there will be a steady improvement, with more confidence 
u the market and a greater inclination to place orders 
for forward delivery. The prices are firm, and likely to 
remain The amount of trade with the Continent is 
not heavy, and such deliveries as there are do not bulk 
las As far America is concerned, the amount of 
business is only and there are no signs of an 
Scottish buyers are likely 
can be said of the Midlands, 
The demand 
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Iron Ore. 
rhe iron ore trade remains dull, with most of 
the ore raised being consumed in the district. There is 


a certain amount being sent away to Scotland and York- 


hire, but the tonnage is not great. Until more furnaces 
we put into blast, there is no likelihood of an improve- 
ment The business done in foreign ore is moderate, 


und the same remark as applied to local ore is applicable 
» Spanish and other sorts imported, 


» the 











| includes some interesting local items. 


Steel. 


The Barrow steel works have started, and both 
the rail mills and the merchant mills are employed. The 
foundry has also restarted. As regards the hoop section 
mills there is plenty of work for them for some time. 
There is an improvement in the number of inquiries 
for steel rails, and further orders are anticipated in the 
early future. The Workington rail mills will restart 
in the course of two weeks or so. 

Shipbuilding and Engineering. 

The Cunard liner Caronia has arrived at Barrow 
and was docked without a hitch. This big vessel is to 
undergo alteration in her stokehold, oil burning for the 
boilers replacing coal. This means that not only will 
the furnaces have to be altered and fittings fixed, but 
all the bunkers will have to be altered so as to hold the 
oil fuel. The contract is a pretty big one, and the work 
has to be done in short time. 








: SHEFFIELD. 
(From our own Correspondent 


Condition of the Steel Trade. 


Tue feeling of confidence in an upward movement 
of the Sheffield steel trade during the present year, to 
which I referred last week, is well maintained, and there 
is increasing ground for it in the shape of a growing volume 
of work on hand. Of course, it is not to be assumed that 
full work will become general, or even that a satisfactory 
measure of prosperity will be achieved in a short time, 
for there is a great deal of leeway to make up, and, while 
home railway and shipbuilding requirements will greatly 
help the progress of the trade, they will be insufficient, 
without the recovery of the export markets, to give all 
the assistance that is desired. The extent to which foreign 
countries will regain their purchasing power, and the 
degree of German competition that will have to be faced, 
are factors which impart some uncertainty to the outloo 
improved though it undoubtedly is in the main. 


After the Holidays. 


The works have now got back into their stride 








after the Christmas holidays, and the open-hearth furnaces | 


are employed to about the same extent as they were before 
the break—-which means that they are a great deal better 
off than they were a few months ago. The crucible steel 
departments go on improving, if slowly, and it is fully 
expected that the output of tool steel, engineers’ small 
tools and files will exceed that of last year, in view of the 
increased activity in various branches of engineering and 
the exhaustion of surplus stocks. There is an easing off 
in foreign competition in other kinds of hand tools, and 
it is satisfactory to know that orders are being more and 
more given out on a basis of quality. Stocks of Sheffield 
products are at present very low in all parts of the world, 
and this is another hopeful feature of the situation. Very 
little is being done in electric steel at present. this side of 
the trade having felt the slump in the demand for high- 
grade steels perhaps more severely than any other. A 
few of the furnaces are melting alloy steels and steel for 
castings, but the quantity of tool steel being produced by 
this means very small. Many electric furnaces are 
standing idle, while some have been dismantled and 
disposed of. 


Is 


Extended Use of Stainless Steel. 


Constant progress is being made in the adaptation | 
of stainless steel to engineering work. The demand for 
this material by the cutlery makers still keeps up to a 
high level, and its next most important sphere is perhaps 
that of the manufacture of turbine blades, for which it is 
proving, in the long run, much more economical than 
ordinary steel. It is being applied to the making of 
ventilating fans, especially for ships. 
stainless steel castings is a matter to which metallurgists 
are at present devoting much attention, and, although 


they are finding difficulties, these are not regarded as | 


insuperable, and it is believed that stainless steel has a 
good future in the foundry. 


Cutlery and Plate. 


A number of firms in the cutlery and plate trades 
report that they have a fair amount of work on hand with 
which to start the new year. The demand is chiefly for 
utilitarian articles, and goods of a luxury character move 
off slowly. The prospect before the departments engaged 
in the making of best plate cannot be described as satis- 
factory. The demand for stainless table knives is well 
maintained, but the pocket knife and razor departments, 
although somewhat busier, owing to the falling off of 
German imports, have not yet benefited greatly, as large 
stocks of foreign goods still remain in the hands of dealers 
in this country. Generally speaking, it may be said that 
the trades are expecting a better turnover this year than 


The manufacture of | 











last, but whether the working will be any more remunera- | 


tive is another matter. Prices have been severely cut, and 
the competition is exceedingly keen. Makers declare that 
the reductions in price cannot go any further, as they are 
unable to bring their costs of production any lower than 
at present. Any further drop in selling rates would mean 
that the quality of the goods must suffer. 


Local Railway Schemes. 


The programme of developments contemplated 
London and North-Eastern Railway Company 
The principal one 
of these is a proposed rearrangement of Woodhouse 
Junction, about 4 miles south of Sheffield, in order to 
improve upon the present “‘ bottle neck ’’ construction, 
which is a serious impediment to the even flow of traffic. 
The spot is one where main lines from Sheffield to Longon 
and from Sheffield to Grimsby meet, and it also has to 
earry a great deal of traffic from the collieries of Notting- 


by the 


hamshire and Derbyshire, bound for Sheffield, Manchester | business connections and selling 


lend the West Coast. The scheme provides for the exten. 
sion of the up and down goods lines, so that the trains to 
and from London can proceed without crossing the track 
of the main line trains from and to Retford and the east. 
The work is estimated to cost £47,000. Constructional 
work, including the building of bridges, is to be let out on 
contract to private firms, but the alterations in the per- 
manent way will be carried out by the company’s own 
staff. Another projected development is the inaugura- 
tion of a train control system over the main line from Man 
chester to Nottingham, at an estimated cost of £14,000. 
At Grimsby, the No. 3 coal drop in the Alexandra Dock is 
to be reconstructed, providing facilities for the shipment 
of an additional half-million tons of coal per annum. 


Wagon Firm’s Developments. 


At a meeting of the shareholders of Clayton 
Wagons, Limited, Lincoln, last week, the chairman, 
referring to the losses on the past yéar’s working, said that 
a considerable part of these losses represented an invest 
ment in order to build up goodwill. They had spent a 
considerable sum, for instance, in building private owners’ 
wagons, and over 4000 wagons had been delivered to 
private owners and the railway companies. They were 
now booking orders at better prices, and this kind of cost 
would not fall upon them again. They were, too, about 
to commence a new order for six first-class Pullman cars, 
and had contributed a large part of the stock used in the 
new Harrogate Pullman service. They were supplying 
over 1000 motor car front axles per week to the best 
known motor car firms, and the employment up to full 
night and day capacity of the company’s forge might be 
reasonably expected in the course of the next two years 








NORTH OF ENGLAND. 
(From our own Correspondent 


A Brighter Outlook. 


OPERATIONS are once more im full swing im the 
various industries on the North-East Coast, and there 
are indications of busier times ahead. It true that 
they are not markedly pronounced at the moment, but 
there is a feeling of optimism, which is strengthened by 
inquiries, which were lacking at the back end of last 
year, now coming forward. Confirmation of the big 
contract secured by the Ormesby Ironworks, Middles 
brough, for over 60,000 tons of cast iron tunnel plate 
segments for a London tube, has contributed appre 
ciably to the better feeling. The New Year has also begun 
with a shipment of over 2000 tons of pig irom from Cleve 
land to the United States of America 


Is 


Cleveland Iron Trade. 


Business in the Cleveland pig 
quieter than was generally looked for after the termina 
tion of the holidays. A return of keen continental com 
petition is stated to be the chief cause of the restricted 
business. Foreign producers in many branches of the 
iron and steel trade are reported to be creeping into 
markets abroad by underselling British manufacturers. 
In the home markets, continental firms are stated 
to be making some headway. No. 1 Cleveland foundry 
iron has been reduced to 102s. per ton, the margin be 
tween the price of No. | and No. 3 foundry being narrowed 
down to 2s. per ton, whereas a few weeks ago a premium 


as. 
of 6d. per ton was asked for the former. Although 
100s. is still quoted for N 


iron trade is much 


too, 


7s. 


‘o. 3, it is probable that that figure 


might be shaded. No. 4 foundry is offered at 97s. 6d., 
and No. 4 forge at 96s. td 
Hematite Pig Iron. 
The demand for East Coast hematite pig iron 


continues fairly brisk, and producers are still asking 
ls. per ton more for forward than for prompt delivery ; 
but consumers are not prepared to pay it, and are con- 
tent to cover immediate needs at 102s. 6d. per ton for 
mixed numbers, and 103s. 6d. for No. 1 


Ironmaking Materials. 


There is little movement in the foreign ore trade, 
consumers being well covered for the time being. Best 
Rubio ore is steady at 25s. per ton c.i.f. Tees. Lronmasters 
are now buying their ‘coke on a hiships basis, and 37s. 
per ton now represents the full value of good Durham 
furnace coke delivered at the works 


Manufactured Iron and Steel. 


Producers of manufactured iron and 
in no immediate anxiety about the running of their plant, 
most of them having a fair number of orders, but not so 
many that they would not welcome others. The rail 
trade seems the busiest, but the call for shipbuilding 
material tends to improve, and prices are all very firm. 
Some makers of galvanised corrugated sheets have 
accepted £18 10s., but others refuse to cut below £18 15s 


steel are 


Iron and Steel Export Trade in 1923. 


Although faced with many difficulties in securing 
business in the market of the world, Cleveland manu- 
facturers have every reason to be gratified by the steady 
progress and expansion attained in the export trade 
during 1923. Statistics now to hand show that during 
the year 1,189,692 tons of pig iron and manufactured 


| iron and steel were exported from the Cleveland district, 


an increase of 203,653 tons over the total for 1922. The 


| outstanding feature is the fact that the exports of manu- 


factured iron and steel are the biggest recorded since 
1913, and an advance of 190,000 tons on the 1922 total. 
At the beginning of the year the first month's total was 
no more than 39,299 tons, and in February it fell to 26,836 
tons. Then there was a gradual extension, and the 
November total was the highest for any month since 
1913. Steel firms in this district are giving more and 
more attention to the marketing of their output. Branches, 
agencies have been estab- 
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| ! 
lished in many of our overseas Dominions, and the fruits | export contracts, and even then some steamers had to 


of these enterprises are to be seen in the expansion of wait until after the holidays before having their cargoes 
the export trade. To India alone about, 200,000 tons | completed. Business for January.is said to be limited, 
of manufactured iron and steel were shipped from Cleve-| but until the miners’ ballot is known and affairs settled 
land last year; but an export of nearly 90,000 tons to| a steady business is not likely to be attempted, even if it 
Australia and New Zealand represented the biggest | were possible. Local demands are improving, more 
increase, the 1922 total being only 48,000 tons. To South | especially for industrial sorts. Aggregate shipments for 
Africa and Japan increased quantities were sent, and the 
rease of the exports to Egypt from 8000 tons in 1922 | 
26,000 tons in 1923 is worthy of special note. But 
some respects the most surprising feature of the year 
was the despatch of 18,000 tons of steel to Germany 

a formidable competitor. The pig iron shipments totalled 
430,000 tons, compared with 532,894 tons in the previous 
vear, the decline being due to the gradual cessation of 
the American demand. The past twenty years affords 
no parallel to last year’s record of 148,359 tons of pig 
iron shipped from Cleveland to America. It was, of | 
course, entirely due to the abnormal conditions created 
in America by the coal and railway strikes of last year. 
About 100,000 tons of pig iron were shipped to Germany, 
while France took 28,000 tons, Belgium 37,000 tons, and 
Italy 36,000 tons 


tons in the preceding week and 134,325 tons in the same 
week last year. 


ine 
to 
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WALES AND ADJOINING COUNTIES 


(From our own Correspondent.) 


Coal Trade Position. 


It can scarcely be said that the steam coal trade 
is as good as it was a week ago, yet there has been very 
| little change on the whole. Unfortunately, the conditions 
| show no stability, and the changing position in respect of 
the operation of the third shift is prejudicial to the interests 
of the trade generally. 
steamers waiting to load in this channel was reduced 
almost to a single figure, early this week the number was 
back to over thirty, so that the prospects are that ship 
owners will be complaining about the delays to their 
tonnage, and collieries will be crying out that they cannot 
get empty wagons quick enough to keep their pits working 
regularly, this being largely attributable to the fact that 
at Cardiff, Penarth and Barry the operation of the third 


The Coal Trade. 


The the Northern coal trade 
gradually gaining strength. Substantial merchant inquiry 
for all descriptions of coal for delivery over the next 
few weeks, combined with a steady booking of orders, | 
is giving an improving tone to the market generally. 
The pits are now working full time, and the output is 
readily cleared away The inland demand is improving, 
and the export retains the recent average. In be , 

: I . . . shift has been suspended, owing to the tippers refusing to 
the Northumberland steam coal section, heavy bookings | , = . 
: : | perform it This is unfortunate, for the reason that any- 
for the early part of the month have been succeeded by . 
| ‘ | thing that is prejudicial to the trade is doubly felt at the 
substantial inquiries for supplies during the latter half T 
j : : . present time, restricted. The con 
of January and the first half of February, with the result 

~ . tinental demand is especially quiet, and shows no indica 

that fitters take a hopeful view of prospects, and quote . ‘ 
‘ lil tion of improving, and what business is carried through is 
steadily for all qualities. A brisk Durham : : : 
. . almost certainly at a lower figure than is represented by 
coking screened coals is very satisfactory, and bookings _ Seer . 
: T . the prices being quoted by the collieries plus the cost of the 
are at good The bunker coal trade : 
, freight, &c. Asa matter of fact, only merchants who hold 
steady, but forced on to the market, : 
. - contract coals at low figures can hope to secure any orders 
as these qualities can be cleared for other trades, and - T 
: . that are obtainable from abroad at the present time. The 
prices are firmly held The market for all makes of coke . 
. : position of the collieries is that in most cases they are 
remains disappointing. Neither home nor export demand . 

, 7. . well sold on contract for practically the whole of this month, 
shows any activity There is a steadily increasing surplus, “a 

: : . but merchants who hold the coals find it no easy matter to 
which causes an easy tone in prices Ae 

. secure an outlet abroad for their coals at anything like 
respectable profit W hile, the inquiry from 
abroad #o far as the general buyer is concerned, is very 
limited, there are a few inquiries for railway account, in 
addition to the Egyptian State Railways, of which mention 
has already been made. The Norwegian State Railways 
have asked for prices for 6000 tons of double-screened 
Admiralty large for shipment this month, and the Paris 
Orleans line is inquiring for 10,000 tons of large and small 
coals or patent fuel for delivery over this month and next 
| Further, the Spanish M.Z.A. Railways are in the market 
| for 20,000 tons of Admiralty large for shipment within the 
| first three months of this year, and an inquiry has been 

received from one of the Argentine railways for 50,000 
tons of large coals for shipment by the end of February 
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selling price of No. 3 Cleveland pig iron for the last quarter 
of 1923 was 95s. 0-99d. per ton, a reduction of 4s. 6-73d. 
per ton, as compared with the price for the previous 
quarter. In accordance with the sliding scale arrangement, 
blast-furnacemen’s wages will be reduced 10} per cent. 
from the 6th inst., t he 271 per cent. 


leaving at 27 
above the standard. 


wages 





SCOTLAND. Third Shift Question. 


From own ¢ 


A Blank Week. 


OwING to the effect of the New Year holidays, the 
past week has been practically a blank so far as business is 
concerned, Some works and the majority of the collieries | 
reopened on Thursday, January 3rd, but it was Monday 
or Tuesday of this week before a general restart was made. 
Markets have been practically idle, and conditions are not 
likely to show much change this week 


ur ‘orrespondent 


| third shift question was that the workmen had been recom- 
mended by their leaders to continue the working of the 
shift until the 19th inst., in order to enable the leaders to 
| negotiate with the railway company, &c., in regard to 
terms. Last week-end there were mass meetings of the 
men to consider the recommendation ; but, unfortunately, 
these did not pass off satisfactorily so far as the tippers 
at Cardiff, Penarth and Barry were concerned, as they 


at a settlement and at the continued requests for carrying 
on the third shift, and reaffirmed their decision to terminate 
the third shift as from Saturday last. The trimmers and 
tippers at the other ports agreed to fall in with the recom- 
mendation of their leaders, and, as a matter of fact, the 
partial third shift is working this week at all ports, except- 
ing Cardiff, Penarth and Barry. Efforts are meantime 
being made to secure the resumption of the extra shift 
at these three ports, but whether they will be successful 
to From what be gathered, the 


The Outlook. 


Generally speaking, with regard to new business 
the outlook is fair. The shipyards have made a compara- 
tively good beginning, and expect to be much more active | 
within a very few weeks. A considerable number of addi- 
tional workers have already been taken on, and will be 
added to as work progresses. Orders had began to flow 
from shipbuilders to other industries before the end of 
last year, and the number of new specifications is likely 
to increase more rapidly now. Some shipbuilding yards | 
are most favourably placed, having orders sufficient to 
keep things going during the present year and longer, and 
almost at full capacity. Other yards are in a better position 
than for some time, if not years, back, and fresh contracts | 
are still coming forward. Unfortunately, the possibility 
of industrial strife still very much in the air, and 
naturally much will depend on rapid and peaceful settle- 
ments of affairs in the mining industry and the threatened 
railwaymen’s dispute 4 


remains be seen. can 


as it would mean putting this class of worker in a prefer- 
ential position to all other railwaymen. So far as the 
trimmers are concerned, the South Wales Area Trimming 
Board met at Cardiff on Monday last to consider the 
position of these men in respect of the financial question, 


18 
to the National Trimming Board, which will probably 
meet on Friday of this week in London. Incidentally, it 
may be said that the tippers at Cardiff, Penarth and Barry 
| have passed a resolution that, having ascertained that the 
Great Western Railway Company endeavouring to 
defeat the tippers by pressing the temporary tippers to 
| work the third shift, they decide that if that policy is 
pursued in any of the three ports they will immediately 
recommend the withdrawal of the tippers employed on 
the other two shifts. It is very much questioned whether 
anyone will be much disturbed by this threat on the part 
of such a small but truculent section of the workmen 


Steel and Iron. “a 

Phe steel works had a fair amount of orders on 
hand to commence the year, and, of course, anticipate an 
expansion in the demand for plates and sections as specifi- 
cations emerge from the shipyards. Bar iron works also 
have improved their position, and expect to increase their 
bookings. In both steel and iron, however, increased 
offerings of cheaper foreign materials are hinted at, and 
the stiffening of local quotations may go against home | 
works. Business in pig iron had begun to show a falling 
off before the holidays ; but it was thought to be only a 
temporary lapse. For some time past the turnover has 
been largely on home account, and consumers were fairly 
well covered, having bought with greater freedom a 
month or two ago in view of an increase in prices, which has 
since materialised. In this trade an expansion in shipping | 
inquiries would be welcomed. With markets showing little 
activity so far, prices have not been tested to any extent, 
and there is little indication of the trend of affairs. 


Miners’ Subsistence Wage. 


The question of the amount of the subsistence 
wage to be paid to the miners as and from the Ist inst. 
was considered at a special meeting of the South Wales 
Coalowners’ Association held this week, when it was 
discussion, to continue for a further period of two months 
the proposals submitted to the Conciliation Board on 
July 3rd last as to the subsistence payable. This decision 
of the owners is purely a voluntary one, and the amount 
represented by the subsistence wage will be payable entirely 
| by the owners, as the surplus for the months of September 
and October was only sufficient to pay a percentage of 
26.93 and the owners had to sacrifice a portion of the 
profits to which they were entitled under the terms of the 
national agreement in order to pay the minimum of 28 per 
cent, 





Coal: Few Orders. 


For a few weeks the coalowners have shown little 
inclination to add to their commitments, and very few 
fresh orders were entertained. Up to the end of last 
month all energies were directed towards clearing off old 





| 


the past week amounted to 121,037 tons, against 321,102 | 
' 


Whereas last week the number of | 


When writing last week the position regarding the 


passed a resolution protesting against the delay in arriving | 


tippers are out for terms from the railway company, which | 
the Great Western Company is not prepared to concede, | 


but there was no agreement, and the matter was referred | 


Colliery Craftsmen and Holiday Work. 


Questions affecting colliery craftemen have 
cropped up this week, and one matter of considerable 
interest is the application which came before the Joint 
Enginemen’s Wages Committee that enginemen and 
stokers employed on continuous shifts should be paid 
double wages for working during holidays. The owners’ 
reply was that the existing custom was an old-established 
one, and that at the present juncture they could not agree 
to alter it. Subsequently, the Council of the Craftsmen’s 
Association met to consider the policy to be pursued in 
view of the attitude of the owners, and the opinion was 
expressed that the owners’ refusal might result in the whole 
of the men concerned refraining from work at holiday 
times, and insisting upon their rights to holidays in the 
same manner as other classes of workmen. 


Steel Trade Wages. 


The joint audit in connection with the South 
Wales and Monmouthshire iron and steel trade for the 
three months ending November 30th last shows a reduc 
tion in the net average selling price of steel rails (20 Ib, per 
yard and upwards) and of steel tin bars of 7s. 10.07d 
per ton, which means a decrease of 4 per cent. in the sliding 
scale which governs the wages of the workmen. The 
sliding scale therefore for the quarter commencing the 
ist inst. falls from 63} to 59% per cent above the standard 
rates 


Current Business. 


Very little fresh business has been this 
week, and the general tone is quiet and barely maintained 
The individual position of collieries varies to some extent, 
though the majority of them are very well placed up to 
the middle of the month, and some of them up to the end 
of January. It is, however, questionable whether any of 
the best Admiralty large are worth more than 28s. 6d 
to 29s. Certainly there are no buyers at the higher figure 
Dry coals are especially quiet, but smalls are none tov 
plentiful and are very steady. Anthracite qualities are 
without much, if any, change on the week. Patent fuel 
makers are well sternmed for prompt loading, but coke is 


Pernt 


not so firm as a week or so ago 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


W.H 
London 
of new telegraphic and cable addresses as follows 

Enginsplys, Boroh, London ; and cables, 
dor 


WILLCOX o., Lamited, of 38, Southwark-street, 
S.E. 1, inform us that they have secured registration 
Telegrams, 
Enginusplys, 


anp 


We are asked to state that for reasons of private convenience, 
the business of engineering contractor established by Mr. E. 
Gordon Boyd in 1907 and carried on hitherto in his own name 
at 53, Victoria-street, Westminster, 8.W. 1, will be conducted as 
from January Ist last under the style of Gordon Boyd and Co 
No alteration in the personal proprietorship and management 


of the business is involved 








CONTRACTS. 





Mrrevees, Bickerton anp Day, Limited, have received from 
the Yorkton—Saskatchewan—Town Council an order for a six 
cylinder “ Mirrlees-Diesel " engine of 300 brake horse-power, to 
drive an alternator in parallel with existing electric lighting 
engines. 


Dvurine the last six weeks of 1923 Meldrums Limited, of 
Timperley, received orders for forced draught furnaces for two 
iaundries, three gasworks (one a repeat in Australia), a water 
works, a baths department, a chemical manufacturer, two 
collieries, a steel works (puddling furnace), a leather board manu- 
facturer, a timber works, a spinning and weaving mill, India 
(repeat ), an engineer, a technical college, a tar distiller (tar still) ; 
also for refuse destructors for a hospital, two co-operative 
societies, a furniture manufacturer, a rural district council, a 
shop front fitter, and Capetown Corporation. 








AnnvuaL Starr Dixyxer.—On Saturday, January Sth, the 
directors and staff of Fuller's United Electric Works, Limited, 
of Chadwell Heath, foregathered at the Liverpool-street Station 
Hotel for the annual staff dinner, Mr. Francis R. Wade, M.I 
Mech. E., chairman of the company, occupying the chair. A 
short toast list supplemented by an excellent musical pro- 
gramme prov ided a pleasant evening s entertainment. 


Water Treatwent.—The committee and members of the 
Chemical Engineering Group of the Society of Chemical Industry, 
with the support of the members of the Institution of Mechanical 
Engineers, are arranging a symposium on “‘ The Treatment of 
Water for Industrial Purposes,” on Friday, January 25th, 1924, 
probably in the Lecture Hall of the Institution of Mechanical 
Engineers, Storey’s-gate, Westminster, 8.W.1. It is intended 
that the symposium shall cover all phases of water treatment, 
both for steam raising and other industrial purposes, and shal! 
consist of contributions from prominent firms and authorities 
on the subject, such contributions being illustrate by samples, 
data, photographs, slides, diagrams, models and plant, as far 
as necessary or desirable. Further particulars may be obtained 
from the hon. secretary of the Group, Mr. H. Talbot, Abbey 


| House, Westminster, 8.W. 1. 


decided, without prejudice to their position in any future | 


InstTITUTION OF HEATING AND VENTILATING ENGINEERS.— 
\ new universal regulator for the control of temperature, 
pressure, humidity, &c., was the subject of a paper read by Mr 
Thomas Lindsay at a meeting of the Institution of Heating and 
Ventilating Engineers, held on January 9th. The apparatus 
described was the Arca automatic regulator, and the author dis 
cussed its application to (a) the automatic control of high or low 
pressures in steam or liquids ; (6) pressure or vacuum In gases 
(c) the regulation of the production of gas in gas producer plants ; 
(d) the control of temperatures in gasworks condensers, calori 
fiers, and drying tunnels ; (¢) the contro! of humidity and ten 
perature in air conditioning plants; (/) de-superheating of 
steam ; (g) the control of load on electric motors ; (A) pressur: 
of steam on back pressure or pass-out engines ; and (¢) levels 
in tanks or other vessels either under pressure or vacuum. The 
apparatus, it was explained, was an engineer's job and could 
be made to operate any size of valve or damper, or other regu 
lating device, for extremely small changes in the conditions under 
control. Recently great strides had, it was stated, been made in 
automatic regulation by the use of this regulator and many 
problems previously considered impossible could now be success 


i fully solved, 
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Current 


TRON ORE. 


(1) Delivered. (2) Net Makers’ works. 


N.W. Coast 
Native 19/6 to 26, 
(1) Spanish 23/- 
(1) N. African 23/- 
N.E. Coast 
Native. - 
Foreign (c.i.f.) 25; 
PIG IRON. 
Home. Export. 
£ sd £ s. d. 
(2) Scortanp— 
Hematite . > 5 8 ®@. 
No. 1 Foundry ‘ 511 9 
No. 3 Foundry >» = 3 
N.E. Coast 
Hematite Mixed Nous 5 2 6 2 86 
No. I a2 . : > 2 ms 5 3 6 
Cleveland 
No. 1 _ - , . 5 2 0 .. 3: @ 
+ Silicious Iron .. § 20. 5 2 0 
No. 3G.M.B...4 19 Oto5 0 0 419 Oto5 O 6 
No. 4 Foundry 417 6 417 6 
No. 4 Forge 416 6 mw 6 
Mottled 
Whit« 
MIDLANDS 
(3) Staffs. 
All-mine (Cold Blast) > 2 
North Staffs. Forge $10 Oto4 12 0 
Foundry 417 6to5 0 WO 
(3) Northampton 
Foundry No. 3 413 6to4 15 
Forge 4 7 6to4 8 6 
(3) Derbyshire- - 
No. 3 Foundry £15 Oto4 17 6 
Forge ns 4 9 Oto4 ill 6 
(3) Lincolnshire- 
No. 3 Foundry 115 6 
No. 4 Forge #14 0. 
Basic 5 60 
(4) N.W. Coast— 
N. Lanes. and Cum.— 
Hematite Mixed Nos 5 15 O(a) 
6 0 0O(6) 
“MANUFACTURED IRON. 
Home. Export. 
ca £ s. d. 
ScoTLanp 
Crown Bar 1210 6. 
Best 
N.E. Coast 
Crown Bars 2 00. 
Tees 1 0 0 
Lancs 
Crown Bars 1210 0. d 
Second Quality Bars 1115 0. — 
Hoops 16 0 0. 1415 O 
S. Yorks 
Crown Bars 12 10 0 
Best is 13 10 0 
Hoops 1410 0 
MIDLANDs 
Crown Bars .. 1210 @.. 
Marked Bars (Staff- - i O. 
Nut and Bolt Bars -- ll O Otoll 5 © 
Gas Tube Strip. 1210 Otol12 15 0 
STEEL. 
(6) Home. (7) Export. 
£ s. d. £s. d. 
(5) Scortanp 
Boiler Plates 310 @O. 
Ship Plates, jin.andup 10 5 0 .. 
Sections .. .. .. 100. - 
Steel Sheets, 3/,,in. to ‘8 a ae — 
Sheets (Gal. Cor. 24 B.G.) a Pe a 19 0 0 


(6) Home Prices—All delivered Glasgow Station. 


¢ Latest quotations available. 


Prices for Metals and Fuels. 


STEEL (continued). 


SwaNsEA— 
Tin-plates, I.C., 20 by 14 
Block Tin (cash) 
(three months) 
Copper (cash) 
» (three months) 
Spanish Lead (cash) 
(three months) 
Spelter (cash) . 
(three months). . 
MANCHESTER— 
Copper, Best Selected Ingots 
Electrolytic 
Strong Sheets .. . 
; Tubes (Basis price) 
Brass Tubes (Basis price) 
» Condenser 
Lead, English 
Foreign. . 


Tungsten Metal Powder 
Ferro Tungsten .. 


6 p.c. to 8 p.e. 
Sp.c.tol0p.c. , 
Specially Retined 
2 p.c. carbon 
Ip.c. » ‘ 
0.75 p.c. carbon 
= carbon free 
Metallic Chromium an 
Ferro Manganese (per ton) 


Max. 


Silicon, 45 p.c. to 50 p.c. 
75 p.c. 


Vanadiuin 
Molybdenum ~ 
Titanium (carbon free) 
Nickel (per ton) 
Cobalt . . —- 
Aluminium (per ton). . 





(3) f.0,t. Makers’ works, approximate 





Ferro Chrome, 4 p.c. to 6 p.c. carbon 


NON-FERROUS METALS. 


FERRO ALLOYS. 


(All prices now nominal.) 


N.E. Coast— Home. Export. 
£ ses ad ce. &e ale 
Ship Plates. 10 5 0 
eS ww 0 0 
Boiler Plates in 0@. 
Joists Se 1 0 0 
Heavy Rails 910 0 
Fish-plates .. 13 0 0 
Channels oe 9 5 0 
Hard Billets . Ww 5 0 
Soft Billets 9 0 O 
N.W. Coast— 
Barrow— 
Heavy Rails Bis SB Oaccitu 
Light _,, 910 Otold 0 Of 
Billets <= eer 8 10 Otel2 0 OF 
Hoops... 1410 0 
MANCHESTER 
Bars (Round) 10 0 Otel 15 06 
» (others) .. 10 5 Otold 7 & 
Hoops (Best)... 6 56 0. 6 0 0 
» (Soft Steel) i315 @. 13 10 0 
Plates i 10 100 0 
o (Lancs. Boiler) is 10 06 
SuerrieLp— 
Siemens Acid Billets .. 12 10 0 
Bessemer Billots .. 13 0 0 
Hard Basic .. .. w 5 0 
Intermediate Basic wo 08 0 
Soft Basic ay: 8 15 0 
ee a6 ws 1210 OtelS Oo 0 
Soft Wire Rods 11 10 0 
MIDLANDS 
Small Rolled Bars WW 15 Otoll 0 6 
Billets and Sheet-burs .. 8 10 Oto 815 0 
Gas Tube Strip. .- W115 Otoll 6 O 
Sheets (20 W.G.) .. .. 1110 Otol2 6 0 
Galv. Sheets, f.o.b. L’pool 18 15 Oto1l9 0 © 
PE: abt sea... 0we teat ae in 
Joists oc. - «alg ve owes SEES 
Tees... ian ut OSC. 
Bridge and Tank Plates 10 10 0 


39 to 24/3 


1/9 per Ib. 
1/5 per Ib. 


Per Ton. 

£23 0 0 
£22 0 0 
£21 0 0 


£50 0 0 
£60 0 0 


242 5 0 
243 10 0 
61 7 6 
62 0 0 
0 17 6 
3 U656hC«O 
467 «6 
“4 0 UO 
6610 0 
68 0 «0 
% 0 0 
> o> ae 
01980 
® i 2} 
3215 0 
aL 66 UO 
Per Unit. 
10/6 
8/- 
8; 
18/- 
21/- 
22/6 


£65 0 0 


1/6 per Ib. 
4/— per Ib. 
£18 for home, 
£20 for export 
£11 10 Oscale 5/— per 


£18 0 Oscale 6/— per 


unit 
unit 
19/-— per Ib. 
9/- per Ib. 
1/2 per Ib. 
£130 
11/— per Ib. 


£82 to £100 
(British Official.) 


(4) Delivered Sheffield. 
Boiler Plates 10/- extra delivered England. 





Ayrsaine— 


CaRpiFrr— 
Steam Coals : 





(b) Delivered Birmingham. 


FUELS. 


SCOTL 


LANARKSHIRE— 


(f.0.b. Glaszow)—Steam 
Ell 
Splint 
Trebles 
Doubles 
Singles 


Steam 
Splint 
Trebles 


(f.0.b. Ports) 


FIFEsHIRE — 
(f.0.b, Methil or Burnt - 


island)— Steam 
Sereened Navigation 
Trebles 
Doubles 
Singles 


LoTHIANs — 


(f.0.b. Leith)}—Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles 


ENGL 


(8) N.W. Coasr 


Steams 
Household 
Cok».. 


NORTHUMBERLAND 


Best Steams 
Second Steams 
Steain Smalls 
Unscreened 
Household 


DorHamM — 


Best Gas 
Second 
Household 
Poundry Coke 


SHEFFIELD 


Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brights 


House 
Large Nuts 
* Small 
Yorkshire Hards 
Derbyshire 
Rough Slacks 
Nutty 
Smalls 
Blast -furnace Coke (Inland) 
(Export) 


(9) SOUTH 


Best S:nokeless Large 
Second 
Best Dry Large ‘ 
Ordinary Dry Large. 
Best Black Vein Large 
Western Valley ,,_ .- 
Best Eastern Valley Large 
Ordinary ” 
Best Steain Smalls 
Ordinary 
Washed Nuts ; 
No. 3 Rhondda Large 

bm a4 Smalls 
No. 2 Large . 
Through 
o» es Smalls 
Coke (export) 
Patent Fuel 
Pitwood (ex ship) 


Swansea— 
Anthracite Coals : 


Best Big Vein Large 
Seconds 

Red Vein. . ; as 
Machine-made Cobbles 
Nuts. . 

Beans 

Peer 

Breaker Duff .. 

Rubbly Culm 


Steam Coals : 


Large 

Seconds 

Smalls 

Cargo Through 


AND. 

Export. 
24/- 

25/ - 
/6 to 28/- 
25/3 

24 

21/3 


te 
a 


21/6 to 24)- 
28/ 
26/6 
24 
2 


21/9 


to 0 te ts te 
—- Ot 
eiesé 


AND 


29 
48/- to 59/- 
43/6 


24.3 to 25/6 
21/6 to 23; 


14/6 to 16 
20/6 
25/- to 28 
24/— to 25. 
23/- to 23/6 
25/— to 28; 
™) 
Inland. 

33 to 34/- 

28/— to 29/6 

28/— to 30 

23 to 24/- 

22/~— to 23/6 

17/6 to 19/6 

22/— to 23/6 

21/~ to 22/6 

12/6 to 13/6 

10) to 12;- 

5/-to 8/ 
26) to 27/- 

f.o.b 31/6 to 32/6 
WALES 


28/6 to 29 
27/- to 28 
27/— to 27/6 
25/-— to 26/— 
27/6 to 28; 
27/- to 27/6 
27/-— to 27/6 
26/— to 27; 
20/6 to 21/6 
18/— to 20;- 
28/— to 30/ 
28/-. to 20/ 
25/- to 26/ 
24/— to 25/ 
20/- to 22/ 
19/— to 20/ 
55/- to 60/ 
30/— to 32/6 
28/6 to 29/6 


40/— to 42/6 
32/6 to 35; 

29/— to 30;- 
52/6 to 55/- 
55/— to 60/- 
42/6 to 45/- 
26/- to 27/- 
12/9 to 13/- 
13/6 to 14/- 


24/— to 25)- 
22/— to 23/- 
14/— to 16/— 
19/— to 21/- 


(5) Glasgow, Lanarkshire and Ayrshire. 


(7) Export Prices—f.o.b. Glasgow. 


8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 


(a@ Delivered Sheffield or Glasgow. 


(9) Per ton f.o,b. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Currency and Costs. 


Tue fall in the value of the franc during the 
week to another record level produced a feeling not far 
removed from demoralisation. If continued, it must have, 
in the long run, a serious effect upon trade. The French 
try to convince themselves that the depreciation is not 
justified by the country’s economic situation, and that 
consequently the crisis will soon be passed ; but the fear 
still exists that the downward movement may accentuate, 


in which event the most robust optimism will not resist | 


a partial collapse. Already people here are beginning to 
see that the exchange rate is closely allied to living costs. 
As the value of the franc falls, more has to be paid for 
imported raw material, and for practically everything, and 
although the cost of living does not increase at the same 
rate as the fluctuations, it is, nevertheless, continuous, and 
it will be very difficult to get prices down again when the 
franc recovers some of its value. The immediate result 
of this state of things is an agitation for higher “ in- 
demnities "’ for increased living costs and higher wages. 
There is necessarily a corresponding increase in production 
costs, and while these are still comparatively low in view 
of the value of the franc, the situation of manufacturers 
would be completely reversed in the event of an improve- 
ment in the currency. In other words, production costs 
are fairly low when judged by sterling values, although 
makers are unable to profit from their advantage in foreign 





markets to the extent they might be expected to do, on | 


account of a natural hesitation to commit themselves at 
a time when the fluctuations in the exchange rate may 
entail serious risks. When, however, the france recovers a 
certain number of points, manufacturers will find them 
selves burdened with higher wages and charges than 
their competitors in countries in which the currency is 
more or less stabilised. 


Flood Protection. 

Although the Seine flood is still about 3ft. below 
the highest recorded level of 1910, it is yet producing 
devastating effects in some of the suburbs and would 
certainly be very serious in Paris itself if it were not for 
the protection works that were carried out soon after the 
disaster of thirteen years ago. So far, the inundation of 
the Quay d'Orsay railway terminus is the only serious 
consequence of the flood, but the infiltrations in many 
parts of the city show that a further rise would cause 
enormous damage. While, in the suburbs, the river has 
overflowed its banks and has wrought havoc, necessitating 
the closing of many works and factories, it has been pos- 
sible in Paris to keep down the water, except in some of 
the quarters where the embankments have not been suffi- 
ciently raised. To a great extent, the comparative 
immunity from a flooding of the city is due to the raising 
of the embankments and also to the pumping plants which 
keep down the water in the sewers, for the greatest danger 
lies in the bursting of the sewess through the pressure of 
water from the Seine. The pumps at the Pont Mirabeau 
have been raising water from the sewers at the rate of 
150,000 cubic metres in twenty-four hours. These measures 
of protection are barely sufficient to cope with the present 
situation, and should the level continue to rise, which, 
fortunately, seems improbable at the moment, a disaster 
ean searcely be averted. A series of elaborate measures 
were proposed soon after the flood of 1910, when a Com- 
mission was appointed to go into the whole question of 
protecting Paris against such disasters in the future, and 
the late M. Alfred Picard prepared a very long report 
fully detailing the works that should be carried out, in- 
cluding the construction of a canal from the Marne on one 
side of the city to the Seine on the other, to serve as an 
overflow in case of flood. The value of the Marne Canal, 





however, has been persistently belittled by the municipal | 


engineers, who have argued that the cost would be un- 
necessary, in view of the fact that the deepening of the 
Seine would provide sufficient protection, and at the same 
time would serve the useful purpose of converting Paris 
into a seaport. This maritime scheme is largely respon 
sible for the shelving of most of the recommendations in 
M. Alfred Picard’s report. Unfortunately, funds have not 
been available for carrying out the seaport proposal, and 
as the public will agitate for something to be done imme- 
diately, the whole matter will probably be reconsidered 
with a view of seeing whether urgent works should be 
carried out pending the deepening of the Seine, which can 
hardly be completed for many years to come. 


Flood Reservoirs. 


It is generally assumed that the Seine has become 
more threatening during the past two or three decades, 
and certainly the last few years have been accompanied 
by so many alarms that there may be some excuse for 
the belief in the evil effects of deforestation, which is 
frequently regarded as one of the principal causes of the 
floods, because it allows of a quicker run-off of the rainfall. 
Nevertheless, there were always floods, even before the 
disappearance of the forests, and it will be impossible to 
avoid them under certain climatic conditions, unless some 
system is adopted of regulating the many tributaries 
which increase the volume of the Seine until just before 
it reaches Paris. The proposal of M. Chabal to create 
about twenty-five reservoirs or lakes, principally near the 
sources of the tributaries, as well as along the Seine, the 
Marne and the Yonne, has long been under discussion, and 
in view of the advantages offered by the scheme in the 
way of supplying Paris with water, producing energy and 
keeping the rivers at a fairly constant level, there is a good 
deal to be said in its favour, but it is receiving less support 
from the State and municipal engineers than the proposal 
to deepen the Seine, which would only protect Paris and 
the lower reaches of the river. The Chabal scheme would 
prevent the flooding of vast areas which are at the present 
moment under water. The idea is to divert the surplus 
water into these artificial lakes in times of flood and return 
it to the rivers during periods of drought. At the same 


time the reservoirs would permit of the irrigation of con- 
siderable areas of land. The present disaster has brought 
the Chabal scheme to the fore as offering an apparently 
effective and economical means of keeping the waterways 
within bounds. 








| cylinder. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an idgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 
-DisTRIBUTION AND MIXTURE 


207,643. September llth, 1922. 
Hindenburgstrasse, Hanover, 


or Cuaror, H. Dorner, 25, 
Germany. 

According to the principal feature of the invention, the inner 

end of the piston is of conical form at its periphery, the corre 


sponding end or head of the cylinder being of similar form, | 


while the central portion of the inner face of the piston and of 


N° 207643 





the opposite portion of the cylinder end or head are concave, 
so as to enclose a substantially lenticular space when the piston 
s at the inner end of its stroke, this construction causing 
rotary air currents to form a rotary eddy or vortex within the 
lenticular space, whereby the air and fuel are thoroughly inter 
mingled and formed into a homogeneous and saturated mixture 
prior to and during combustion.---December 6th, 1923. 


STeaAM GENERATOR 
R. Rutherford, 


207,608. August 30th, 1922. ComBINED 
AND InTeRNAL CoMBUSTION ENGINE, 
Wyvenhoe, Biggin Hill, Westerham. 

According to this invention an internal combustion engine 
and a steam engine are connected by a chamber having a valve 
mechanism arranged therein. The arrangement is such that 
exploded gases in the internal combustion engine operate the 


N° 207,608 





valve to admit a charge of water, which is immediately con- 
verted into steam and operates on the piston in the steam 
The pistons of Poth cylinders are arranged to move 
outwards and inwards together. In the illustration A is the 
internal combustion engine and B the steam cylinder. The 
crank cases of the two cylinders are separated from one another 
by the diaphragm C. D is the valve for admitting the water, 
which is supplied down its hollow stem.-—November 30th, 1923. 


DYNAMOS AND MOTORS. 


189,421. September 7th, 1922.—-IMPROVEMENTS IN OR RELATING 
ro Asyncnronous Inpuction Motors, Tivadar Torda, 
of Uteg utca 26, Budapest, Hungary. 

According to this invention, an asynchronous induction motor 


N° 189,421 








having a single stator winding is provided with two rotor wind- 
ings wound for different numbers of poles and arranged within 
the same rotor so as substantially to prevent mutual induction 





between them. One of the windings is the normal polyphase 
winding connected to slip rings A, while the other is a eommu- 
tator winding designed for an output corresponding to the watt- 
less current of the stator, a number of brushes B corresponding 
to the number of slip rings being also provided and arranged 
on the commutator at such angles as to produce in the com- 
mutator winding a rotating field and to deliver polyphase 
magentising currents of slip frequency into the polyphase 
winding. —September 7th, 1923. 


TELEGRAPHS AND TELEPHONES. 
193,387. January 30th, 1923.-ImproveMENTs IN THERMIONIC 
Generators, Gesellschaft fir Drahtlose Telegraphic 
m.b.H., of 9, Tempelhofer Ufer, Berlin, 8.W. 11, Germany. 
According to this invention a negative potential is applied 
to the grid of a thermionic generator by means of a resistance 
which is connected to the cathode through which the direct 
anode current flows. A resistance R has one end connected 
directly to the cathode F and the other to the negative pole of 





N° 193,387 








—— 





R 


| the source 8 of direct current. The grid G is connected through 

a battery B which supplies the necessary steady voltage to that 
lend of the resistance which is further from the cathode. C is 
| a condenser connected across the resistance to allow the passage 
of the high-frequency current. Generation of oscillations is 
rendered possible by the usual back coupling of the anode 
| cireuit to the grid circuit. The resistance may be varied by 
| speech or by keying according to the purpose for which the 
arrangement is employed.—December 6th, 1923. 


TRANSMISSION OF POWER. 

195,085. March 16th, 1923.—Muutie.e-corre HIGH-TENSION 
CasLe, Naamlooze Vennootschap Nederlandsche Kabel- 
fabriek, of Delft Holland. 

According to this invention the presence of air bubbles in 
the filling of electric cables is avoided by using asa filling, material 
principally composed of paper wound in layers, from between 
which layers air in any considerable quantity is excluded. Each 





N°195,085 
B 


») ow 


NECo 





of the filling pieces between the insulated conductors A consists 
| of one or more central threads B of fibrous material surrounded 
| by a number of layers of tightly wound paper C of suitable 
width, which either during or befere the twisting of the cable 
are formed by means of suitably shaped rolls, so as to be of 
sector-shaped or substantially triangular cross section. 
December 6th, 1923. 


207,636. September 8th, 1922.—Auromatic CLurcurs, F. C, 
Sharp, Rothesay Villa, Alexandra-road, Penn, near Wolver 
hampton. 

This clutch is intended for such services as driving punching 
presses. The sliding key A fits into the vertical pocket in the 








shaft B and is under the influence of the spring N. When the 
clutch is disengaged the key is held clear of the slots M M of 
the ring in the driving wheel C by the stop D, the driving wheel 
rotating in an anti-clockwise direction. The rotary sleeve K 
to which the stop D is fixed is limited in its movement by the 
stop pin G fixed in the bracket and is free to slide horizontally 
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away from the face of the fly-wheel C and is held up against the 
face by the compression springs H H. The sleeve kK is partially 
rotated by means of the pawl E engaging with the slot in the 
sleeve. It will be observed that the sleeve K overlaps tho 
sliding key A at the point R when the sliding key is in the dis- 
engaged position. The sleeve K is provided with a flange on 
which are fixed two projections having inclined surfaces which, 
when the sleeve is partially rotated, come into contact with the 
rollers P P fixed to stationary brackets attached to the frame 
of the machine, and draw the sleeve K away from the face of the 
driving wheel C and clear of the point R of the sliding key A.- 
Dec ember 6th, 1923. 


MEASURING AND TESTING INSTRUMENTS. 


207,641. September 8th, 1922. -InpicaTors, H, Kennedy and 
Co., Limited, and A. J. H, Elwerson, 47, Victoria-street, 
London, 8.W 

A represents the valve spindle, a record of the movements of 

which is required. The spindle carries a sparking point B. 

Connected with the valve cam shaft there is a shaft G carrying 

a stroboscopic flash-timing instrument S and a worm engaging 

with a worm wheel H, the shaft of which drives a shaft L 

by means of bevel gearing. A cross shaft M is driven from the 

shaft L by bevel gearing and by further bevel gear drives 
the shafts O and P which carry drums E F, between which 

a record strip D is wound. An elongated insulated sparking 

blade C is arranged opposite to the sparking point B, the record 

strip D passing between them. The sparking edge C is con 

nected electrically with the flash-timing instrument S with a 

battery and transformer in circuit and the arrangements of 


N° 207,64! 





parts is such that every time a contact is broken by the instru 
ment @ spark is transmitted between the point B and edge C | 
which will pierce the record strip. The record strip is driven at 
& speed proportional to the peripheral speed of the cam shaft | 
of the engine, and if electric flashes are transmitted by the 
stroboscopic instrument at a time period which is slightly greater 


than that of the cam shaft (say, a 


MISCELLANEOUS. 
207,349. October 24th, 1922.--INsecrors, H. H. Smith, Hill 
House, Godley, Hyde, Cheshire. 

| This injector is intended for dealing with hot water. It has 
| two steam inlet nozzles A and B arranged concentrically. The 
inner nozzle A is made considerably longer than, and is so dis- 
posed that the inlet end extends rearward of the outer nozzle, 
and the discharge outlet end is in the same plane as that of the 
| outer nozzle. It has a cross sectional area at the outlet of, say, 

about one-half that at the throat of the diffuser C in order to 
produce a vacuum with a fine jet of steam through the diffuser. 
| The injector is constructed with the ordinary steam inlet D to 
| the inner fine nozzle A and with a steam inlet E controlled by a 
| valve (not shown) to the outer nozzle B, to both of which live 
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steam is admitted. The discharge or outlet ends of the two 
nozzles A and B terminate in the same plane and discharge into 
the usual diffuser C constructed with an overflow F. Water is 
admitted at the discharge ends of the nozzles A and B through 
the inlet G and is drawn into the diffuser C in the usual manner. 
In starting the injector the fine inner nozzle A alone is used, 
the steam from this nozzle being emitted in a fine jet at a high 
velocity through the diffuser C, a vacuum is obtained sufficient 
to raise the water before the steam is admitted to the outer 
nozzle in sufficient volume to maintain the correct feed to the 
boiler. When the injector has started, steam is admitted to the 
outer nozzle B, thereby increasing the volume of water forced | 
into the boiler, the regulation of steam to this nozzle maintaining | 
the feed at any desired amount.— November 29th, 1923 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 


100 | notices of meetings inserted in this column, are requested to note | 
~ of its time period) a series that, in order to make sure of its insertion, the necessary information 
) | should reach this office on, or before, the morning of the Wednesday 


of sparks will be transmitted through the paper, each successive | °/ the week preceding the meetings, In all cases the TIME and | 
spark recording the position of the valve in advance of that of | ™\°® “ which the meeting is to be held should be clearly stated 


the previous record corresponding to a known fraction of a 
revolution of the cam shaft (one-hundredth in the case referred 
to). The apparatus thus traces out at apparently much reduced 
speed (one-hundredth in the case referred to) an harmonic 


diagram for the movement of the valve spindle.—December 6th, | - 


1923 


TRAMWAYS AND RAILWAYS. 


AND Ralxs, R. 8. Stronach, The Cottage, Mayfair, London ; | 


4. Galbraith, Ravenswood, Dalmuir, Dumbartonshire ; | Westminster, 8.W. 1. 
and Roadrails Limited, 1, Dover-street, London, W.1. | of cinematograph films illustrating ‘‘ The Construction of an 
| Aero Engine,” and other subjects. 7 p.m. 


This invention relates to motor road vehicles, and has for its | 
object to provide an arrangement whereby a road vehicle may 


be readily converted into a rail tractor or carrier, with its front | §,W. 1. 
wheels on rails and its driving wheels on the road outside or | 7.30 p.m. 


inside the rails, enabling it to take advantage of the additional 
| 
N° 207,576 , 
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Tower Hill, E. 1. 


| CenTRE.—Queen’s Hotel, Birmingham. 
6.15 p.m. 


TO-DAY. 


British ELecrricaL AND Attiep Inpustries REesEARcH. 
AssociaTion.—Connaught Rooms, Great Queen-street, W.C. 2. 
Annual luncheon. 


InstiruTe oF Merats: Suerrietp Locar Secrion. 
Albany Hotel, Fargate, Sheffield. Joint meeting with the 


Institution of British Foundrymen. Paper, “ Influence of | 
Casting Temperature on the Physical Properties of Metals,” 
207,576. July 28th, 1922.—Ventcies ror Service oN Roaps | by Mr. F. H. Hurren. 7.45 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS.— Storey’s-gate, | 
Informal meeting. Demonstration 


Junior InstiruTion or ENotneers.—39, Victoria-street, | 
Paper, ‘‘ Concrete Engineering,’’ by Mr. C. O. Mourant. 
t 
MONDAY, JANUARY l4ra. 
Institute oF Metats: Scorriss Locau Secrion.—Institu- 
ion of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
rescent, Glasgow. Open discussion. 7.30 p.m. 


| Loughborough. Graduates’ meeting. Paper, 
| Mr. C. H. Barker. 7 p.m. 


Tower-hill, E. 1. 
6.30 p.m. 


| Knight 





| INSTITUTION OF AUTOMOBILE: ENGINEERS : WOLVERHAMPTON 
CentTRE.—Star and Garter Hotel, Wolverhampton, _ Discussion 
on “ Repairs,” to be opened by Mr. A. BE. Jones. 7.80 p.m. 


Junior InstiTuTION OF ENGINEERS.-—-Royal Society of Arts, 
John-street, Adelphi, W.C.2. Presidential address, ‘* Marine 
Propulsion during Fifty Years,’ by Sir J. Fortescue Flannery. 
7.30 p.m. 


Royal METEOROLOGICAL Sociery.-—-49, Cromwell-road, South 
Kensington, 8.W. 7. Address, ** Reflections on Various Sub- 
jects, including Meteorology and Sunspots,’ by Dr. Charles 


Chree. 7.30 p.m. 








Society or Giass TrecnnoLocy.—College of Technology 
Sackville-street, Manchester. General meeting. 2.30 p.m. 


THURSDAY, JANUARY lira. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—-Watergate House 
Adelphi, W.C. 1. London graduates’ meeting. Paper, ‘ Inspec 
tion,’ by Mr. E. Varian. 7.30 p.m 

InstTrruTion oF Civil ENGINEERS: BinMiNcHAM AND Dis- 
raicT AssociatTion,-—The University, Edimund-street, Birming 
ham. Paper, ‘* Various Methods Employed in Boring for Oil 
in the Petroleum Industry,” by Mr. A. W. Nash. 6 p.m. 


INSTITUTION OF ELxcrricaL ENcinerrs.—-Savoy-place, Vix 
toria Embankment, W.C. 2. Paper, ** Electric Passenger Lifts, 
by Mr. H, Marryat. 6 p.m. 


FRIDAY, JANUARY 18ru. 


INsTITUTE OF METALS: Swansea Loca Section.—Metal 
lurgical Department, University College, Singleton Park, 
Swansea. Paper, “ The Annealing of Non-ferrous Metals,” by 
Captain L. Taverner. 7.15 p.m. 


INSTITUTION OF ENGINEERING INsPECTION.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Lecture, ‘** Reminiscences 
of Railway Work Overseas,”’ by Mr. Frank Grove. 8 p.m. 


INstiTuTION oF Locomotive EnNetneers (LONDON).— 
College of Technology, Sackville-street, Manchester. Ordinary 
general meeting. 7 p.m. 

Juston Instirvtion or Ewncinerers.—39, Victoria-street, 
S.W. 1. Leeturette, * The Liability of Employers in Respect 
of Personal Injuries to their Workmen,” by Mr. G. F. Tyler. 
7.30 p.m. 

Roya Iwstrrvution or Great Barrraiw.—21, Albemarle 
street, W. 1. Discourse, “‘ The Scientific Work of Professor Six 
James Dewar,’ by Professor H. E. Armstrong. 9% p.m 


SATURDAY, JANUARY 10ru 


Junior InxstiruTion or ENGINEERS.-—-Visit to the Oounty 
Hall, Westminster Bridge. 2.30 p.m. 








MONDAY, JANUARY 2iIst 
INSTITUTION OF AUTOMOBILE ENGINEERS: Scorrisu CENTRE. 
-Royal Technical College, Glasgow. Paper, ‘ Electric Starting 
and Lighting Equipment for Automobiles and Motor Cycles,’ 
by Captain A. C. Burgoine. 7.30 p.m. 


TUESDAY, JANUARY 22np 
INsTITUTION OF AUTOMOBILE ENGINEERS CoveNTRY 
Centre.—Railway Hotel, Coventry. Paper, ‘ Water-cooled 
Aero-engines,” by Mr. A. J. Rowledge. 7 p.m 
WEDNESDAY, JANUARY 23ep. 


INSTITUTION OF AUTOMOBILE ENGINEERS: Norta or ENG- 


|} LAND CrEeNTRE.——Milton Haji, 244, Deansgate, Manchester. 


Paper, “ Electric Starting and Lighting Equipment for Auto- 
mobiles and Motor Cycles,” by Captain A. C. Burgoine. 6 p.m. 


THURSDAY, JANUARY 24ra 

InsTiTUTION oF AvromoBILe ENoIneers.—Institution of 
Mechanical Engineers, Storey's-gate, 8.W. 1. Informal meeting. 
Testing instruments will be demonstrated and discussed. 6.30 
p.m 

FRIDAY, JANUARY 25rs. 

INsTITUTION OF Muwnicrpa axp County ENGINEERS.-— 
Holborn Restaurant, W.C.1. South-Eastern District dinner. 
6.30 p.m. 

SATURDAY, sANUARY 267. 


INstrITUTION oF AUTOMOBILE ENGINEERS.—London graduates’ 


visit to the works of the Power Plant Company, Limited, West 


Drayton. Train from Paddington, 1.50 p.m. 


MONDAY, JANUARY 28re 


InsTiITUTION oF AvuTOMOBILE ENoINeERS.—-The College, 
Brakes,’ by 


TUESDAY, JANUARY 29ra 


InsTITUTE OF Marine’ ENGINEERS.-85-88, The Minories, 
The Gas Turbine,” by Mr. Hugh Campbell 


INsTITUTION OF AUTOMOBILE ENGINEERS.-Broadgate Café, 


| Coventry. Coventry Graduates’ meeting. Paper, “ Some Par 


iculars of the Manufacture of Pneumatic Tires,’ by Mr. W. 
7.15 p.m. 


FRIDAY, FEBRUARY Isr. 
University Co.titece, Lonpon, ENGINEERING SOcIeTyY. 


‘ G . Fat. . 4 Dinner 
Iwetrrurion or AvTowosrze ENGINEERS: BIRMINGHAM The College Refectory, Gower-street, W.C. | Annual Dinr 


Informal meeting. 


InstTiTuTION oF Civit ENGINEERS: BIRMINGHAM AND Dts- 


Ni 
TrIcT AssoOciIATION.—Visit to the Industrial Research Labora- | E.C. 
tories of the Birmingham Gas Department. 2.30 p.m. 5.30 


TUESDAY, JANUARY 15ra. 


InsTITUTE OF Martine ENGINEERS.—85/88, The Minories, 
Adjourned discussion on ‘‘ Superheating.”’ 


and Conversazione. 


WEDNESDAY, FEBRUARY 6ra 
swCoMEN Soctety.—-Prince Henry's Room, 17, Fleet-street, 
. Various short papers will be read and discuased. 
>. 


p.m. 








6.30 p.im. Tue Ramsay Ms ame a eng - wt with 

: —— — : , — | the establishment at University Co e, London, of the Ramsay 

a 8 INeTITt TE OF TRANSPORT. Institution of Electrical Engineers, | Memorial Laboratory of Chossienl” Mecienssine. the newly 

--, Savoy-place, Victoria Embankment, W.C. 2. Lecture, ** Rail- | . > ne * Willi ill delive blic 

rl | way Signalling and its Development,’ by Mr. A. F. Bound appointed Profesor, Mr. E. C- eeeees wen, Serene, © een 

ie i 5.30 p.m ; ne een ee * | inaugural lecture at University College on The Aims and 

‘y XX ¥ een Future Work of the Ramsay Laboratory of Chemical Engi 

e - INSTITUTION OF ELECTRICAL ENGINgeEERS: Nort MIpLAND neering,” on Thursday, January 17th, 1924, at 5.30 p.m. The 
3 “ 0 an ¢ Stupents’ Secrion.—-The University, Leeds. ‘‘ Switching | chair will be taken by Sir Robert Robertson, F.R.S., who has 
- ees) Transients,” by Mr. W. 8. Stuart. 7 p.m. . | been closely associated with the establishment of the laboratory 
iF | INSTITUTION OF ENGINEERS AND SuIPpBUILDERs IN Scortanp. | 8@4 peatechesnnnet the Chreniens ingesting tah 4 ee 
Rankine Hall, 39, Elmbank-crescent, Glasgow. Paper, “* Some The lecture will be open to the pe slic, anc opp Ti ation or ~ ets 

= x Limiting Conditions of External Combustion Engine Effi. | Should be addressed to the Secretary of University College. 


ciency,’ by Mr. J. G. Weir. 7.30 p.m. 


} MANCHESTER GEOLOGICAL AND Muninea SocietTy.—Queen’s 
adhesive effect of the rubber-tired driving wheels on the road Chambers, 5, John Dalton-street, Manchester. Paper, ‘‘ Lead 
with the lesser tractive effort required for haulage of vehicles | #4 Zinc in the Slaty Rocks of Britain,” by Professor O, T. 
on rails, The arrangement comprises, at the front end of the | Jones. 4 p.m. 

vehicle, two of the usual type road wheels with an axle and stub | , 

axles, and, in addition, a small four-rail wheel bogie. In the WEDNESDAY, JANUARY 16ru. 

illustration A is one of the ordinary front wheels, while B is the InsTITUTION OF AvTOoMOBILE ENoInrERs.—Chamber .of 


The establishment of a Ramsay Memorial Laboratory of 
Chemical Engineering at University College, London, was one 
of the two main objects of the fund raised in memory of the late 
Sir William Ramsay. The Committee of the Ramsay Fund 
found it possible to hand over to the University for University 
College a sum of approximately £27,000. The Laboratory has 
been instituted in the first instance for an experimental period 
of five years, and a suitable building in Gordon-street, close to 
the Chemistry Laboratories, has been reconstructed and equipped 
so as to be available for the work of the new laboratory. Further 





| 
bogie, C is a rear driving wheel. The axle of the front wheels Commerce, New-street, Birmingham. Birmingham graduates’ 
can be lowered, so that these wheels take the weight of the | meeting. Paper, “ Advertising Systems,” by Mr. A. W. Allister. 
vehicle, by means of the screw gear D.— November 28th, 1923. | 7.30 p.m. ; ! 


~~ may be obtained from the Secretary, University 
‘ollege, London (Gower-street, W.C. 1). 
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